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“Black Beauty” Dial and Knob

Our No. 1373—Made in 37, 314", 356"’ and 4", with 3/16" or 14" shaft, to retail
at 75¢, 90c, $1.10 and $1.25 each, respectively. They're all guaranteed not to warp,
have a permanent jet black surface with genuine silver plated calibrations and
figures chemically engraved there on. Sold without knobs to manufacturers if
necessary.,

Small Name Plates 2x3/8" in Nickel and Black with the following different titles.

b A G

Phones Audion A Battery 2nd Step Detector Tube
Acrial Detector B Battery 3ed St Output
Ground + Vacuum Tube Gnd ariometer Parallel
Primary On 1a¢ Step Telepbone

These and any spocial design in any shape, size or fiaish

2-8 RADIO RECRIVER
Weatern, Elsctvic
Mr. Manufacturer:

Get ahead of your competitors by using our No. 1373 Dial for enhanced appearance, moderate price
and quick deliveries. Write for dealers, jobbers or manufacturers’ prices.

ETCHED PRODUCTS CORP.

selrankos Long Island City, N. Y. Posion.
Dea Molues Tel. Huntera Poiat €329 . €331 Chicago
Seattle Clovolaad

When writing 1o advertiorry ploase mention THE WIRELNSS AGE
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AVE your panels made to your own specifications. Celoron Radio
Panel Service assures you the highest type, best serving, best looking
radio panels made, machined and engraved to your own individual

specifications.
CELORON

Grade 10—the highest type of radio insulation that we produce—has a
wide variety of uses in the radio field. It is extremely high in surface and
volume resistivity, high in dielectric strength and low in dielectric losses.
This material is particularly suited for panels because it machines easily, en-
graves beautifully and is extremely handsome in appearance. It has been
approved by the Navy Dept., Bureaus of Engineering, and Is the grade we
recommend. You will find Condensite Celoron, Grade 10, a high type, high
test material in every sense of the word. Specify it when you next order
panels.

Where economy is a factor we can supply panels made of Vulcanized Fibre Veneer.
This material is made of a center section of hard, grey vulcanized fibre veneered on both
stdes with a waterproof, phenolic condensation product. It has a fine, smooth. jet black
surface, machines readily, engraves nicely and is applicable for use in the construction
of radio equipment where very high voltages at radio frequencies are not involved.

Celoron Shielded Plates (patent applied for) are made with a concealed wire mesh
embedded directly under the back surface of the plate. This wire shield, when properly
grounded, very effectively neutralizes all “howl” and detuning effects caused by body
capacities. Shielded Plates are made in both Condensite Celoron Grade 10 and Vul-
canized Fibre Veneer.

SEND TODAY FOR OUR ' RADIO PANEL GUIDE

Are you an enthusiast? Write today for our radio Panel Guide that describes thése
panels in detail—quotes prices—and tells you just what the panel you want will cost.

Are you a Radio Dealer? QGet in touch with us. Learn how easily Celoron Radio
Panel Service enables you to sell panels completely machined and finished to your cus-
tomer’s specifications. No waste, no bother. Write for our speciai Dealer Proposition
today.

DIAMOND STATE FIBRE COMPANY

Bridgeport (near Philadelphia) Penna.

Branch Factory and Warehoase, Chicage.
Offices In Principal Citles
In Canadn: Diamond State Fibre Co. of Canada, Ltd.. Teronte.

When writing to advertisers please mention THE WIRELESS AGE
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Radio for Everybody

At last a simple, compact, inexpensive radio re-
ceiver is available for everyone located within reason-
able distance of a broadcasting station. Thisis the new

G.E. Radio Broadcasting Receiver Model E R-753.

Model E R-753 is no bigger than an average hand
camera and is easily set up almost anywhere. Tuning
is as simple as focusing a pair of field glasses. In
fact any member of the family can learn how to use
it in a few minutes.

ﬂADlO RtCE WER

BAGL 183 96 AND 10O 106 WITE

GENERAL ELECTRIC 0.

The apparatus comprises a highly sensitive crystal
detector, tuning inductance, condenser, and other
accessories—all contained in a neat, metal E Z case.
Telephone head pieces are supplied. By including
G E antenna equipment A G-788 we have a com-

plete set.
Price
Crystal Detector Radio Receiver Model ER-753 $18.00
G E Antenna Equipment A G-788 7.50
Total for complete equipment $£25.50

At Your Nearest Radio Dealer

Rodio T Crpogeien

233 Broadway, New York City

When writing to advertisers please mention THE WIRELESS AGE
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Meeting the Demand
for Radio Sets

T is natural that broadcasting, carrying news, music, lectures, concerts and

even grand opera into the homes of the American people, should have
created a concerted and impatient demand for radio sets and apparatus—
especially the popular radio receiving sets.

If the demand for radio sets and apparatus had grown normally, the well-
equipped and highly-organized factories supplying the Radio Corporation ot
America would now be producing an excess over the market requirements.

Under the present expansion program of the Radio Corporation of
America it is quite possible that there will be a surplus production within

six months.

A Greatly Expanded Program

The factories manufacturing for the Radio
Corporation of America are operating on a
greatly expanded production program. They
are straining every merve and muscle to meet
the demand.

It is not merely a question of men and
raw materials. There are limiting factors in
some of the delicate equipment parts, and
even when all production is running evenly,
new jigs, dies and tools must be espe-
cially designed, manufactured and installed
before the production forces can be in-
creased.

As a result of the efforts that are being
made, it is expected that within the next
few weeks considerable quantities of ma-
terial will be shipped on orders already
placed. This applies to all classes of radio
sets and apparatus, and especially Radio-

trons, Vacuum Tubes, etc., which are em-
ployed for reception.

The assurance can be given that every
scientific, manufacturing, organizing and
financial resource of the Radio Corporation
of America is being used to meet the demand
for radio devices.

We are working to the utmost,not merely
to supply the demand, but to put into every
set and every piece of equipment complete
quality, and as much permanent satisfac-
tion as a rapidly developing art will permit.

We are asking the aid of our distributors
and dealers in explaining the capabilities
and limitations of radio sets and apparatus,
and we welcome their co-operation and in-
dulgence, as well as that of the public itself,
until the present expansion program is car-
ried out.

A new R. C. A. Catalog, covering all the radio devices being manufactured
for the Radio Corporation of America, will be ready for distribution within
thirty or forty days. This catalog will contain timely and helpful information
of great value to the wholesale distributor, the retail dealer, and the user of

radio apparatus.

Radig¥:Co

Sales Department, Suite 1801

rporation

of America

233 Broadway, New York City

When writing to advertisers please mention THE WIRELESS AGE
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RADIO APPARATUS

Distributors of Reliable Radio Apparatus to Schools,
Colleges, Radio Clubs and [Experimenters
All Over the World

“PITTSCO”
Specializing on “RADIO
CORPORATION’S” Products

“PITTSCO”

Now has three Stores.

Send us your orders.

The present tremendous demand for Radio Apparatus has practically
made it impossible for us to render our usual SERVICE. Reasonably prompt
delivery however can be made on the items listed.

]

AMPLIFYING TRANSFORMERS

No. P-1 General Radio, Semi-mounted ............ $5.00
No. 50 Chelsea, semi-mounted ............................ 4.50
No. A-2 Acme, semi-mounted ............co..ooovvivnnl. 5.00

ANTENNA WIRE
“Pittsco” No. 14 Hard drawn copper, (80 ft. per

o R - o) Y S ML g D .40
600 ft. (Special value) ..............ooooevvrveen.. 2.25
“Pittsco’ 7 strand No. 22 tinned copper, per ft. .01
(Y e P S =lis S St o SR L 4.00
L1000 ft. .o e 7.50
“Pittsco” 7 strand No. 20 Phosphor bronze, per
Ot 11—~ AR P Ao o8 W R S————— .02
O O Tt o eeawtrre w50 57 B o e OEE T o 7.50
ANTENNA INSULATORS
No. P-1 Electrose Ball insulator ...................... .85
No. P-2 Electrose 4 inch strain insulator ........ .
No. P-3 Electrose 10 inch strain insulator ........ 75
“A” BATTERIES (Storage Batteries)
Yale 6 volt 60 Ampere-hour ...........ooceoeveeeeenn.on, 18.00

Yale 6 volt 80 Ampere-hour .................. 21.00
Yale 6 volt 100 Ampere-hour 25.00
Note.—These batteries are shipped carefully
crated and fully charged ready for use.

“A” BATTERY RECTIFIERS

No. P-1 Tungar, 5 ampere type, complete with

DD rresmaecivtam st . S s 4 203 b gt 28.00
No. P-2 Tungar, 2 ampere type, complete with
DUlD .. blrmblo Trutrr s e = o TRty sl e ol 18.00

No. P-3 F F. Battery Booster, 5§ ampere type .. 15.00
“B” BATTERIES

No. 763 Eveready, 22.5 volt, small size ............ 1.75
No. 766 Eveready, 22.5 volt, large size, 161%
t0 2216 VOIS ..ot 3.00

No. 774 Eveready, 43 volt, large size, variable 5.00

CRYSTAL RECEIVING SETS
Aeriola Jr., Westinghouse, complete with tele-
PhONGS ..ot 25.00
Every-man’s DeForest, complete withtelephones 23.00

CONDENSERS (Variable)
No. 1 Chelsea, fully mounted, .001 Mf. ............ 5.00
No. 2 Chelsea, fully mounted, .00056 Mf. ............ 4.50
No. 3 Chelsea, unmounted with dial, .001 Mf. .. 4.55
No. 4 Chelsea, unmounted with dial, .0005 Mtf... 4.235

No. 367 Murdock, fully mounted, .001 Mf. ...... 4.50
No. 368 Murdock, fully mounted, .0006 Mf. .... 4.00
No. 3660 Murdock, unmounted without knob

and dial, .001 Mf.........coooooiiiiiiiiiiianierein 4.00
No. 3680 Murdock, unmounted without knob

and dial, .0006 Mf. ............coiiiiniiiiiieriiinn, 8.25

JACKS (Radio Type)
No. P-1 Open circuit ................ccooiiiiinenn.. .70
No. P-2 Closed circuit ........c......ooooiiiiiiiiin... .83
No. P-3 Two circuit .......co..ooooii . 1.00
LOUD SPEAKERS
Arkay, horn only, satin finish ............................ 5.00
Federal Pleiophone, complete with phone ........ 14.00
PLUGS
No. 34-B Firco, round type ................................ 2.50
No. P-1 Western Electric ......ccccooooveviiiiiii. 1.10
SOCKETS
No. 156 General Radio, improved model ........ 1.50
NO. Pl CHEIS@A . .uuhcsmimmbemmmasrmmmonasuls s et S5 oot o 1.00
No. P-2 Clapp-Eastham, bakelite type .............. 1.00
No. UR-542 Radio Corporation ........................ 1.00
TELEPHONES

No. 56 Murdock 2000 ohms .........oooeeiiiiininnn.. 5.00
No. 56 Murdock 3000 ohms ...........cooovvevieninnn, 6.00
No. 2A Stromberg-Carlson 2000 ohms .............. 7.50
No. P-1 Holtzer-Cabot 2200 ohms .................... 8.00

Let “PITTSCO” fill your orders for any of the above items.
Our SERVICE on these at the present time will please you.

F.D. PITTS CO. Inc.

12 PARK SQUARE BOSTON, MASS,, U. S. A.
RTINS 3 STORES T RS T

When writing to advertisers please mention THE WIRELESS AGE
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Radio rmgs it

The Magnavox Radio, con-
structed on the electro-dynamic
principle (withmovablecoil) —
the most sensitive and also
powerful converter of electrical
energy into sound waves.

O enjoy the fullest possible
service and value from your re-
ceiving set, equip it with a
| Magnavox Radio—the scientif-
lcally correct reproducer Comparative tests
by experts and amateurs alike have estab-
lished Magnavox Radio as the world’s
standard loud-speaker.

Concert and dance music, speeches, songs—
Magnavox Radio amplifies them all in vol-
ume and marvelous clarity, multiplying
many times the use you now get from your
wireless. The hookup is simple, and no
extras or adjustments are required.

No wireless receiving set is complete without the Magnavox
Radio. Any dealer will demonstrate for you, or write us
for descriptive booklet and name of nearest dealer.

THE MAGNAVOX COMPANY The Magnavox Power Amplifiers in-

- 2 sure getting the largest possible
Oakland, California power input for your Magnavox Ra-
New York Office: 370 Seventh Avenue, Penn Terminal Bldg. dio. Can be used with any “B” bat-

tery voltage up to 1,000.
2 and 3 stage

When writing to advertisers please mentfon THE WIRELESS AGE
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A Real Radio “B”

24-Volt

Storage Battery

Rubber Screw Caps seal
jars tightly. No seepage
between jar and cover.

Glass Jars. Leak-proof.
Allow clear view of solu-
tion-level.

Threaded Rubber Insula-
tion protects the plates.

Highterminal posts permit
ample room for clamps.

Rubber vent plugs —easily
removable.

Connectors heavy enough
to provide firm grip for
clamps.

Heavy Oak Case. Coated

Bhuilt especially for radio recep-
tion—to bring in voice, music
and signals, louder, clearer and
with greatest reliability. Re-
chargeable—will last for years.
Made up of 12 individual 2-volt

with Acid-proof paint.

cells in tubular glass jars. Sep-
arate cells are easily added toin-
crease voltage. Threaded Rub-
ber Insulation and leak-proof
glass jars eliminate all frying
and hissing noises.

Ask about the Radio “A" Battery of the special Willard All-Rubber Radio Type. Eliminates
all ground noises. One piece rubber case. Threaded Rubber Insulation. Absolutely leak-proof.

WILLARD STORAGE BATTERY COMPANY, CLEVELAND, OHIO
Made in Canada by the Willard Storage Battery Company of Canada, Limited, Toronto, Ontario

THREADED
RUBBER
BATTERY

When writing to advertisers please mention THE WIRELESS AGE
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Cole and Morgan

Publications

Now Issued Only By

WIRELESS PRESS, INC.
326 BROADWAY

Arts and Science Series

No. 3 Lessons in Wireless Telegraphy - - - 35¢
““ 4 Operation of Wireless T'elegraph Apparatus 35c
““ 5 Wireless Construction and Operation for

Beginners - - - - - - - - - - 35c
““ 6 Experimental Wireless Construction - - 35c
““ 7 Home Made Electrical Apparatus—Part 1 35c
“ 8 ¢ ¢ ¢ ¢ “ 2 35¢
“9 ¢ ¢ ¢ “ “ 3 35¢
‘““ 10 Home Made Toy Motors - - - - - 35
““7 8.9 Home Made Electrical Apparatus
Parts 1, 2, 3, Cloth - - - - - $1.50

Please send no stamps

JOBBERS AND DEALERS—WRITE FOR OUR DISCOUNT SCHEDULE

WIRELESS PRESS, INC.

326 BROADWAY NEW YORK

When writing to advertisers please mentlon THE WIRBLESS AGE
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LoyD WIRELESS TELEPHONE CORPORATION

EXECUTIVE OFFICES =

SEVEN ITUNDRED AND NINE SIXTH AVENUE ‘
AT 41sT STREET
NEW YORK

0 M e

Sole Sales Agent for
JOHN FIRTH & COMPANY, INC.
New York

IR

Are now arranging Distributors’ and Dealers’ Territories. Com-
munication should be made to Mr. H. A. Brennan, Sales Manager for
Distributors’ and Dealers’ arrangements for

A

==

[
O e

\VOCAPHONE

A FIRCO PRODUCT

The Finest
Wireless Telephone Instruments
in the World

I

Since 1901 John Firth has been making the finest wireless equipment
it is possible to produce. The superb quality of “Firco Products” is
attested by the fact that they are built to precisely the same high
standards set up by Mr. Firth in providing equipment for the fol-
lowing Governments:

UNITED STATES

TN

FRANCE JAPAN ARGENTINA CHILE

GREAT BRITAIN BRAZIL PERU THE NETHERLANDS

[T

Not only are “Firco Products” designed along the most advanced lines, but

they also incorporate parts and accessories made under the most valuable

patents covering wireless equipment.

=
=
=
=
=
=
=
=
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Make your own
Louo SpeaKker
FOR 60C

®
IMPLY snap a Stramcy coupler ‘ :
; on one unit of your head- ]:
phones (as shown), attach it to |
the tone arm of your phonograph f
and you have a highly satisfactory F=
loud speaker. The sound chamber

ABSOLUTE and automatic pro- of a good phonograph reproduces
Protect your home and tection from lightning. No wireless telephone br‘I’adcaSt’G‘(‘)g
o : switch foroet. Approved by the with a rich clear tone. Invest 60c
I'ale instruments wllh lhe ;\‘-\:tticoll;lo }gogr(l O?I Fire U?;dter- and ﬁv? minutes in this easy wa)’i
writers, Electrical No. 3962. For of making a loud talker’ I
RADISCO PROT[C-TON the assurance of perfect safety, B nck Radisco PURA-TON |
order a Protec-ton now from your Détector Stagd provides for |

dealer. Remarkable value—$2.50

unusually fine crystal adjustment
complete. without sacrificing ruggedness.

Price $2.25. (Parts sold separatel
RADIO DISTRIBUTING CO., Newark, N. J. to manufacturerstof compI;ete iny-
struments.)

I NSULATE your aerial with the
new Radisco Btack Insulator.

Automatic Lightning Arrester

Exarmine all these new “Radisco Recommended” products at your regular radio dealer.
He can secure a liberal supply without delay.

RADIS

_ YourAssurance of Satisfactory Performance” |

Perfect insulation for 25¢.

When writing to advertisers please mention THE WIRELESS AGE
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Charge Your
Battery at Home

EEP vitality in the battery for your vacuum
tube receiving set by using the Rectigon
Battery Charger.

The Rectigon is a small, inexpensive device that
will charge your radio battery over night. It is en-
tirely automatic in operation and needs no attention
after it is started.

The Rectigon is portable—it can be placed
wherever desired. The absence of oil or grease
assures against damage to your floor or rugs.

It is as indispensable to your vacuum tube wire-
less equipment as is the battery, itself.

For details regarding the various sizes of this type
of battery charger, write for our Folder F-4491,
“Charging the Radio Battery at Home.”

estin

RECTIGON

g

AGE May, 1922

|

o

Westinghouse Electric & Manufacturing Co.

East Pittsbnrgh, Pa.
Sales Offices in All Principal American Citles

house

BATTERY CHARGING

When writing to advertisers please mention THE WIRELESS AGE .
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“There’s No Place Like Home”
To Charge Your Radio Battery

5 amp. Tungar

Charges a 6-volt storage battery al
5 amperes.

A smaller size (2 amp.) charges ¢
G-volt battery at 2 amperes.

If you use tubes in your radio receiver you use a
storage battery.

If you use a storage battery it must be charged.

Charge Your Storage Battery at Home
with a Tungar Battery Charger

Without taking the battery out of the house — in fact,
without moving it at all —you can charge it easily and
quickly at a minimum of expense, trouble and lost time.

Isn’t this much better than taking the battery to a charging
station, leaving it a day or two, paying from 75¢ to a couple
of dollars and then carrying it back again?

The Tungar is a small, compact rectifier which connects to
any a. c. lighting circuit wherever there is a socket or recep-
tacle and requires no attention while operating. Its first cost
is not high and it can be operated by anyone without the
slightest danger of injuring the battery. Send for new radio
booklet and prices.

smedie Co mp any iuwras

When writing to advertisers please mention THE WIRELESS AGE
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“How Do I Come Through?

I Can’t Depend on My Ammeter!”

You don’t hear such statements
from users of the

' Weston |

Thermo-Ammeter

This Instrument has made the measurement of
high frequency currents as simple and reliable as
any ordinary electrical measurement.

It is free from all the objections and uncertainties
of the “hot wire” types.

It is highly accurate and thoroughly compensated
against temperature or working errors; it is in-

stantly responsive ; it has no zero error or lag, and is
designed and built to give permanent satisfaction.

It is a truly scientific Instrument and is the most
economical type that can be used in the antenna.

This Instrument is in service in many thousands of Transmitting Sets,
including most governmental, commercial and marine outfits, and is now
being bought in large quantities by amateurs and experimenters to replace
unsatisfactory types. ) L

Complete information concerning this particu-
lar Instrument and the complete group of *
Weston Radio Instruments is contained in
“Circular J.” Write for it. If your dealer can-
not supply your needs from stock, we shall
be glad to do so.

WESTON ELECTRICAL INSTRUMENT Co., 27 Weston Ave., Newark, N.J.

Branch Offices in the Larger Cities

When writing to advertisers please mentlon THE WIRELBSS AGBE




M;w,1922 THE WIRELESS AGE 15

L % - 54 (%, = "

. r V. ’ el '-- ", " 4

Qg Yk M‘\ \‘n RN "'ltwmu.‘i ’
{018 Wy !

{'GAPITAL RABIO SUPPLY €O.
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The CAPITAL Serves Indiana, Ohio
and Kentucky

HE Capital Radio Supply Company, located

vr"'ﬂ m"m. o e at Indianapolis, was organized by promi-

e — * el T8 nent business men for the purpose of supplying

. : this territory with the finest, most dependable
and efficient radio equipment made.

N
w = W
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Among the prominent manufacturers who are
Interior of Salesroom represented by this company are Grebe, Ken-
nedy, Remler, King Am-pli-tone, Hipco Batteries,
Western Electric, Signal and Tuska.

Because of the financial strength, the experi-
ence and efficiency of the organization and the
geographical location, the Capital Radio Supply
Company is logically the distributor to success-
fully handle this rich territory.

CAPITAL RADIO SUPPLY COMPANY, Inc.
Indianapolis, U. S. A.

When writing to advertisers please mention THE WIRELESS AGE
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If I's An AETACO You Know It’ s
The Best There Is

Dials

The dials here illustrated are German Silver,
made according to Government Specifications.
They are especially desirable for those making
Regenerative Sets. All models anti-capacity
type, illustrated 1% actual size.

Variocoupler Dial ... ... ... ... ... $1.20
Grid Variometer Dial ........... .. . 140
Plate Variometer Dial ...... .. ... ... 1.40
Condenser Dial .......... ... .. ... 1.20
Condenser Dial, without knob . ... .. A .90
Bakelite

Genuine XX Bakelite and Formica, all sizes
and widths, cut to your measure-

ments ... $2.25 per 1b.
Cabinets, 6x6x12 .. ........ . ... 2.50 up

New Model Crystal Detector

AETACO New Model Crystal Detector, mounted on Genuinc
Bakelite XX base—not moulded. Double rubber tip binding posts.
Supplied with super-sensitive, mounted galena crystal. Over-all di-
mensions of detector 2142’/x2”x2”. Net welght I4 1b. 2 OO
Shipping weight 15 Ib. Price - - - $

AETACO Inductance Coil Mounting

The AETACO 3 Coil Inductance Coil Mounting is manufac-
tured from Genuine Grade XX Bakelite—not moulded. Con-
sists of three Bakelite standard plugs held in place by Bakelite
frame. Plugs are mounted on bearings which makes coupler
between coils changeable at will. All metal parts nickel plated.

nnecting wire solder n rear of plugs allows
of easy connection. Shipping weight 1 Ib. Price $5-OO

Write For Catalog!

AMERICAN ELECTRO TECHNICAL APPLIANCE (CO.

227-229-235 Fulton St., New York City

When +vriting to advertisers please mention THE WIRELESS AGE
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THERE are marked advuntages in high, or, radio
frequency amplification over the low, or audio
frequency method of amplifying in reception. Audio
Redio frequency has its place in land wire com-
F e munication and in the modulation circuits
A'm ¥ of a radiophone transmitter, but when
theation o olification at the radio receiver is de-
sired it is certainly not good engineering practice to
first rectify the incoming high-frequency current and
then amplify the rectified current at audio frequency.
For one thing, static and other undesirable noises are
of audio frequency, and when that form is used in re-
ception they are amplified to the same degree as in-
coming signals. \When radio-frequency is uscd, static,
induction and other disturbances are amplified only
slightly, if at all. This one big advantage of high-
frequency amplification appears to be sufficient reason
for its general adoption.

There is another reason of eqnal importance, how-
ever,

The detector tube of a receiving circuit rectifies, and
so makes audible incoming high frequency signals of
either continuous or discontinuous waves. On weak
signals, however, the tube will function only to a cer-
tain point. \Where signals are too weak to be detected
and rectified by the detector tube, they are lost, and no
amount of audio frequency amplification will help
matters. The proper thing to do, therefore, where
reason or desire exists to warrant it, is to amplify the
radio frequency of imominf signals, then detect it,
and again amplify the resultant audio frequency.

A number of textbooks contain diagrams of radio
frequency amplification circuits, but while all of these
will operate satisfactorily on frequencies from 500,000
down (or wavelengths 600 meters and up), there has
been only one circuit up to the present time which will
operate efficiently on frequencies in the neighborhood
of 1,500,000 ( meterﬂg. that being the resistance-
coupled super-heterodyne circuit developed by Arm-
strong and used by Godley at Ardrossan. This super-
heterodyne circuit, while affording marvellous ampli-
fication, calls for the use of so many tubes that its
use is practically prohibitive to the average amateur.

In the super-heterodyne arrangement used by God-
ley (which, by the way, was not unduly claborate),
nine tubes were used for spark signals, and an addi-
tional external heterodyne, ten in all, for C.W. reccp-
tion. This number of tubes is required because a
considerable proportion of the incoming energy is lost
in the transfer coils which this type of circuit makes
necessary between the high and intermediate circuits
and again between the intermediate and low, or, audio-
frequency circuit. Roughly, this arrangement, while
extremely sensitive and reliable, is d the average
amateur, for, in addition to first outlay for assembly
and installation, there is an exceedingly heavy drain on
the facilities for Alament heating, the average current
for the number of tubes used by Godley being 10
amperes.

The new iron-core transformers which are now avail-
able to the market have undoubtedly solved the prob-
lem of amplification at high frequencies, having been
designed to work on a broad band of frequencies,
without tuning, at which most amateur operation is
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carried on and also over a wide band of lower frequen-

cies. The circuits are similar to those used for audio
irequency amplification.

A a A

CO.\IMON sense, and the Fire Underwriters, both

dictate that with the coming of summer every op-
erator of a transmitting or receiving radio station em-
ploying an outdoor antenna should pro-

5”‘?‘“"” vide some approved form of protection
u:"""”. from lightning. An antenna is no more

of a menace during an electrical storm
than a telephone wire, an electric light wire, or even
the wiring of doorbells and other interior communicat-
ing systems. Yet the menace exists and the possi-
biligg of damage should be reduced to a minimum.

“There are several ways of protecting a building, the
antenna lead-in may be disconnected and the end
dropped to the ground, outside. But this is not a good
method unless each time the antenna is disconnected
the lead is clamped to a ground pipe in order to pro-
vide a path of low resistance. When the antenna lead
is merely thrown on the ground, a high resistance ex-
ists between the antenna and ground, which is liable
to cause a lightning discharge to jump from the an-
tenna to other nearby objects which offer a path to
ground of lower resistance.

Two devices for lightning protection have the a
proval of the National Electric Code—the manually
operated switch and the grounded short gap.

With the mannally operated lightning switch thrown
to the grounded position, heavy electrical surges in-
duced in the antenna system by nearby lightning dis-
charges pass swiftly to ground.

The grounded short gap opcrates automatically, It
consists of two electrodes held in a fixed position in a
sealed chamber from which the air has been exhaust-
ed, and it has been found that inductive currents
readily pass through the gap in the thin air in the
chamber.

But whatever the device, a good ground connection
should be.provided. Two or three lengths of galvan-
ized pipe driven at least four feet into the nd is a
good arrangement: also metal plates buried in the
ground, two or three feet below the surface: or, the
connection may be made to a water pipe. The con-
ductor running from the lightning protective device
to ground should be not smaller than a No. 4 copper
wire, copper tubing ¥4 inch outside diameter, or cop-
per ribbon 34 inch wide. The conductor must be
mounted on insulators and must be at least 5 feet
clear of the building. All connections should be
soldered.

There are very few cases on record of lightning
having actually caused any damage to radio stations.
The chances are no greater than for any other build-
ing. The impressive total of 600,000 radio installa-
tions in American homes at the present time at least
calls for a word to the effect that a well-grounded
antenna is not only itself protection again the effects
of lightning. but i< also a protection to the building on
which it is installed.

Tue Eptros.

Original from

PRINCETON UNIVERSITY
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PEAKING for the first time in an v
inferview direcled especially to
ward radio listeners, Marte Sundelius,
for six vears a star in the Melropolitan
Opera Company, dgclares the future of
radio will reveal a heavy demand for
the very best in music. Read her
interesting prophccy on page 29
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Listeners Want to See Her, Says Dainty Singer
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Vivienne Segal. charming musical comedy artist, show:
here. This winsome songbird. unable o meet her appreciative

radio audience, was glad to express fran 2
and this she docs in an artervien wh
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Prima Donna Introduces Radio to the Stage
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LGCA STECK. petite and beautiful

star of the nen: musical comedy
“Sue, Dear” is billed as ' 4 Girl You're
Sure to Love.” which seems specially
applicable 1o radio fans to whom she
expresses gralitude for their letlers of
apprectalion, in an mtennew on page 35
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Know Thls Frlend of Phonograph and Rad107

AUCHTER—that's Billy Jones'
creed. DBillv, seen above with his

characteristic smile. made ‘em laugh
from WJ]Z. And the reason for his

success is given in the inlerview on page

JSH?" has no pcer on the phono-
0 MIY‘

n he air as a humorous enter-
ainer and a singer of popular songs
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Radio Appeals Alike to Beaury and the Beast

|\ And radio brings joy fto
. ]lggs and Maggie of
From her room in a New York hotel, Ethel Hart en- ‘ A S comic page fame. Al
] | : - last a way has been found

deavors to hear Brookline. Mass., where someone near S . cbe Jiges stay h
and dear is trymg to gel a message “across’” , e

- — e = a———

L4
-
-

»

Even the beast listens. “"Jocko da monk’* has learned something new. and like the rest of “Darwin's descendants’’, he's a
radio fan. [t is not wholly clear whether Jocko is Iiflening to a Russian ballad in the original, or to some choice bit of
razz, but whatever it 3. his quizzical expression doesn’t disclose his opimton of radio as a counter-irrilant to monkey itches

PRINCETON UNIVERSITY
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Official Washington Lends Eager Ear to Radio

——

Latest of the diplomats £ \ Americen officials, however,
from overseas lo mstall o / | O " i were frst lo msdall sets m |
set s H. H. Bryn, Nor ‘ > thetrr offices. The photo |
wegian minster in W ash- shows that of Edwin Denby

ington Secretary of the Navy

Not conienl with a sel in s home,
Sccretory of Stote Huphes had this
one placed in his office in the State
Department

.

3

|

General John ]. Pershing. Commander of the American And so did Herbert Hoover. Secretory of Commerce.

Army. feil an easy viclim to radio telephone broadcasting. He should make a good job of governmenial regulation.
for he can combine pleasure with duty in folloming closely for he is a genuine radio fan and is getting first hand
the development of air commurication. so vital lo mobile fnowledge of the problems associated with the limilation
forces in time of war of wave length bands and possible resultant confusion

PRINCETON UNIVERSITY
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Radio Penetrates Even Behind the Calcium Lights

In the movee
studio Cloria
Swanson finds
time lo listen in
between the
“shooling” of
scenes

And in her dress-
ing room between
aclts  fane Ruch-
ardson, star of
"Just Because,”
hears broadcasted
programs

They are seen here at a Brocklyn
theatre where the famous dancing
pav listened in and caught the
popular fever

PRINCETON UNIVERSITY
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In All the Realm of Childhood Radio Is King

i Because he is only four, the
. young son of Walter Carvey
of Fordham. N. Y., tries F i &3 =
| to send on a receiver Jr——

L4

| The modern child finds no ter-

rors in the bath. Thomas and
Ceorge Mahlia of Brooklyn

enjoy themselves in a manner
! which is self-explanatory

Little Dorothy Hasselbrook's Daddy ‘vf, B = SUSE. _ _ : - - __
ran out of bedtime stories just about the ;j. ¥ e —

time radio became popular—then the ®ce! \\' 0N A cudls vt 9 Wele s the Tane Wi the

z:tl:’z?lbl;::ﬁ;:hd to Dorothy’s com aren’t biting says fimmy Durm—a young comvert
io radio

PRINCETON UNIVERSITY



The Permanency of Broadcasting

How A Scientific Novelty Developed In Eighteen
Months to a Necessary and Popular Service —
Present Limitations and the Line of Future Extension

\

T is always unsafe to assume the
role of a prophet, but the writer
presumed to take such a chance

more than a year ago when in a pub-
lished article he made the following
statements :

“The adaptability of the radiophone to
broadcasting reports, news, entertainments.
concerts, lectures, etc., creates a field par-
ticularly its own, and it is reasonably cer-
tain that the future will see many changes
in the presemt accepted methods of conduct-
ing such functions and entertainments. It
s quite possible that especially constructed
transmitting rooms will be provided for
such purposes, so that voices and music
will be beoadcasted through unbounded
areas and listened to by invisible and widely
distributed aundiences of vast numbers. The
same opporiunities would thus exist for the
comntry dweller as for the city resident,
and inmates of hospitals and sanitarioms,
and sick people and invalide i the home
would have opportunities for and
diversions now denied them. A transmit-
ting system of this character would have
the further great advamage of doing away
with the wnecessity of appearing in person
in public halls and auditoriums, the capaci-
ties of which at best are quite limited.

“The importance of reaching such tre.
mendous numbers of people, with prace-
cally no efflort, offers great possibilities for
advertising and the distribation of news and
important facts, and in reality introduces 3
‘universal speaking service.’ It is not um-
reasonable to predict that the time will
come when almost every home will in-
clude in its furnishing some sort of lowd-
speaking radio receiving instrument, which
can be put into operation at will, permit.
ting the houschalder to be in more or less
constant towch with the outside world

these broadcasting agencies,

“The feld of radio application is practi-
cally unlimited in the important affairs of
the world, and this development will mark
one of the great steps in the progress and

of mankind.”

\What is the situation today? In a
period of wide-spread business de-
pression, and thus a most inauspicious
one for a new venture, radio is a topic
of as universal interest as the weather:
and the spell of radio broadcasting
especially is becoming world-wide,

It is probably a fact that no facil-
itv or service has ever received such
instant response from the public or
has groww so fast in popularity. and
at a time when the public buying pow-
er was generally believed to be nil, a
market has been developed which is
limited only by the ability of manu.
facturers to supply apparatus.

Civilization progresses in direct ratio
to the advance in communication and
transportation facilities. and the public

By H. P. Davis

MNP vis, View-Preuident of the Woesting-
hovse Risctric and Maaufacturing Company

is quick t0 recognize and seize upon,
and make use of, any new develop-
ments in either of these services, In
a sense, radio broadcasting as a serv-
ice has opened a new field for public
communication, and what has been
more or less of a scientific novelty, or
possibly a visionary dream, has be-
come almost overnight an accom-
plished fact and a wide-spread and
necessary popular service.

It is fascinating in its mystery, and
this is undoubtedly one of the greates:
attractions in its first appeal to the
imagination. But it is destined to be
somecthing more than a fascinating
novelty, for as the possibilities of radio
unfok{we see before us a wonderful
and permanent public service compara-
ble with other modern facilities and
conveniences in its ability to make life
easier and better. Radio annihilates
distance, reducing it to nothing, since
the element of time scarcely enters into
the speed of the transmission and can
be entirely disregarded when it is pos-
sible to encircle the globe in a small
fraction of a second with a2 radie
wave,

We all realize that the interest of
the public is fickle and that the mys-
terv of this wonderful agency will
wear off as it ceases to be a novelty,
but even admitting that. the element
of permanency is present in radio
broadcasting. This is evidenced by
the thousands of letters that have been
received from the radio audiences, of
which the following are samples:

“I'm an old lady, almost blind,
75 years old. My youngest grand-
son, an 18-year-old senior in high
school, installed one of your
radio sets for me last Monday,
March 20, and I have enjoyed
three fine concerts and two noon-
hour services at Trinity Church.
You are doing much good and
giving great pleasure to the many,
many ‘shot-ins’ like myself.”

“We are Jocated up on the lone-
some mountains of Southeastern
Kentucky.'We listened in on your
program last evening, and we cer-
tainly appreciate this very excel-
lent music. We are about 200
miles from any large city, 30 you
will understand why this is such
a great treat to us and our min-
m.l.

“We enjoyed every bit of Tues-
day night's program, bat especial-
ly the talk given by the °Bird
Man' We are country people
and you know we live very near
to nature, so his talk of the birds
was very interesting to us. We
are thankful to have lived to see
this possible and we are surely
indebted to you people who make
it so. Being elderly people and
during the winter's bad weather
not often able to get out. it is a
very great thinz‘h for us to be able
to enjoy such things by radio.”

Half our population resides in the
country, and conditions similar to
those recited in these letters will pre-
vail. But consider also what it means
to the sick, the infirm and the aged,
even though they may be residents of
the cities.

The broadcasting of church services
alune, which was initiated by KDKA,
the Westinghouse Electric and Manu-
facturing Company's broadcasting
station at East Pittsburgh. Pennsyl-
vania, would in itself be sufficient to
make radio broadcasting permanent
and invaluable. This service met with
instant response, for it was at once
unique and compelling it its appeal to
people of all ages, classes and denomi-
nations, and is proving to be one of
the greatest publicity and beneficent
features ever presented: it is doing
more to enlarge the church’s sphere of

Original fron
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influence than any medium heretofore
utilized.

As radio broadcasting is developed
today it has one feature not possessed
by any other service in existence, and
except for the comparatively smatl cost
of the initial installation, it is without
favor and without price. Everyone
can ocfupy a “free reserved seat™ at
any and we%ndio broadcasting per-
formance. is is an important fact
not generally recognized, for while one
large electrical manufacturing com-
pany initiated the service and several
companies are now maintaining broad-
casting stations, the only financial
support they receive for this costly
service is the ible profit {from the
sale of receiving apparatus of their
manufacture; but there are hundreds
of other manufacturers and dealers
who are manufacturing and selling re-
ceiving apparatus also, who do not
support this service in any way what-
ever and who, because of this service,
reap large benefits without exertion
or expense on their part.

It is doubtful if there is any way in
which this service can be made a di-
rect revenue producer for such com-
panies or institutions as foster it. Rec-
ognizing this fact, there must then be
developed sufficient indirect value to
those maintaining radio broadcasting

stations to make it profitable for them -

to operate and develop this service.
To the uninitiated it probably seems
a simple matter to install a radio
transmitting outfit and to broadcast
music and speech and thns call the in-
stallation a broadcasting  station,
KDKA has now been in operation

Whea W. J, Bryan speaks nowadays ever (he
radis s quarter-million people hear the great
Commoner

Dignized by GoOOgle

PERMANENCY OF BROADCASTING
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The aperislly conttructed stodie at KDKA station which realimes the

phecy of o

Foar age that such roems would be previded for breadcasting stations

The (rapamitiing WIZ fale

microphone at
which great artiste sing represents menths of

jaberutery reecarch snd operating develop-
meat

since the carly part of November,
1920, and as the pioneer in radio
broadcasting service, has made his-
tory in the development of the radio
broadcasting art. It will be difficult
for anyonc now sitting at a rcceivin?
instrument to realize the amount o
iievelopment work and expense that
has been attached to bringing that sta-
tion to its present effectiveness. but |
am quite sure that if it were possible
to compare what was considered good
broadcasting a year and a half ago,
and what is being transmitted today.
it would at once be evident that a won-
d;;{uul improvement has been brought
] t.

There are still considerable limita-
tions in the ability of the available

broadcasting apparatus to transmit talk
and music tones true to life, and ulti-
mate perfection of trueness is only at-
tained when the listener receives what
is broadcasted in the natural reflec-
tion and without distortion. Much
thought is being given and work done
to reach this perfection, and it is the
writer's belief that very material steps
of advance in this will be forthcoming
shortly.

Our apparatus and means for radio
broadcasting are today undeveloped,
and if greater perfection is to be at-
tained, confusion, with resultant pub-
lic disgust, must be prevented; so pro-
tection of some kind is due those who
foster and develop this service.

Recognizing that inefficient and in-
terfering service will not be tolerated,
the Government has already taken pre-
liminary steps to formulate regula-
tions with a view to materially im-
proving this situation, in the recent
con ference held in Washington under
the auspices of the Departmemt of
Commerce. As the conditions of serv-
ice and the requirements of the public
become better appreciated. means wil)
be found to attain this end.

There are comparatively few avail-
able wave lengths in the ether, and to
encourage this very necessary devel-
opment these ether wave bands must
be allooated and administered with
much discrimination and care. Only
companies or institutions. with compe-
tent research and operating staffs, and
financial means to back them, can pos-
sibly support this service in a proper
manner and accomplish this most de-
sirable perfecting of radio broadcast-
ing. In other words. radio broadcast-

Original from
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ing is an infant industry and it must
have protection, and if this is properly
and conservatively done we shall hold
the public support and shall Jook back
in a very short time in amazement at
what has been accomplished.

It is unfortunate, however, that this
imperfection of the sending apparatus
is not as fully realized as it should be,
with the result that nany new hroad-
casting stations are being planned
which must necessarily give only
mediocre results.  Not only is the
cther going to be crowded, but crowd-
ed with discordant and disagreeable
performances.

I feel that this period is going to be
the test of the public’s approbation.
The growth of the public approval has
been too rapid to be healthy, as it out-
strips the growth of the development
of the art, and while the fascination of
broadcasting is the impelling force
now, the period of development of not
only the apparatus, but of the service
itself is going to require patience and
forbearance on the part of the public.

THE WIRELESS AGE

The same situation confronts this
service as has been encountered in all
other innovations or great steps of
progress, and that is the attitude of
those in allied established activities to
lock upon the newcomer as a rival
which is to be regarded with suspicion
and gauged in a competitive sense.

It is easy to sce from what has been
said herein that there is little or no
revenue-producing opportunity in this
service, and that the value attached to
it is almost wholly one of advertising.
Until this is realized and appreciated
by those who must furnish the talent
for the program, however, more or
less difficulty will be experienced in
perfecting and broadening the pro-
gram service, and the attitude now be-
ing met on the part of a few lecturers,
artists, theatrical and concert manag-
ers who refuse their assistance for
fear of adversely affecting their box-
office receipts and of reducing their
earning capacity, must be converted to
an appreciation of its advertising
value — not as a destructive, but as a
constructive agent: for if advertising

May, 152

in any way has been a benefit in help-
ing the growth of such undertakings,
the far greater advertising possibilities
in radio broadcasting must undoubted-
ly bring greater returns for the
amount of energy expended than any
other agent yet available.

Undoubtedly, however, if this serv-
ice is to fulfill its mission, ways will
be devised to overcome this difficuity ;
for in this case as in other cases of
unusual developments, it will eventu-
ally be found that, instead of being a
competitor, radio broadcasting be-
comes a source of development and
extension to the other arts. A service
which offers such poasibilities must in
the future wield a tremendous influ-
ence, and overcome obstacles which
now beset its path.

In broadcasting, radio has found its
greatest usefulness and its most im-
portant field of application, and it is
destined to become a basic public serv-
ice. The road is a rough one, how-
ever, as many of us who have been
intimately connected with its develop-
ment are realizing.

Radio and the Phonograph Dealer

Abstracts of an Editorial From “The Talking Machine Journal,”
Showing How Radio Will Help the Phonograph Business

HE big new idea in the talking

I machine field is Radio-Teleph-
ony. Like all big new ideas it is
fraught with blessings or — blow-ups.
\Vhen we contemplate the fact that in
a time when all other businesses were
moving with extreme slowness, or
were actually at a standstill. radio-
tel y sprouted up to a towerning
height in just a few months, we must
admit that it has great force in it. But
on the other hand, has it real strength
and staying power? Granted that it
has stability and a future, what does
it mean to the talking machine dealer,
and how should he connect himself
with it? How should he plan today?
In considering radio and its possi-
bilities,merchants should bear one thing
steadily in mind—that th%. are in the
phonOﬁph business. e phono-
graph business is firmly established as
a part of the commercial structure of
this country. The recent census de-
partment report gives figures showing
that only the automobile business riv-
als the phonograph business in the
volume of sales — with two and a
quarter million muachines made and
marketed in 1919 — and over two-
thirds that number produced last year,
admittedly an off year, Hence it be-
comes a question of the old and estab-
lished business brother holding out a

helping hand to the newly arrived child
of commerce.

The point of view should be that
the dealer should interest himself in
the possibilities of radio because it
can help his phonograph business, and,
viewed from the other side, because
he is the one merchant who is today
g;operly equipped in his store and his

simess experience to distribute this

type of goods and more particularly the

type of goods that is being rapidly
developed, nanwly the cabinet installed

sets, particularly those combining

phonograph and radio equipment.
At present there seems no chance
for competition between broadcasted
radio music, and the fine reproduc-
tions of artists to be had on the rec-
ords. A fraction of the family’s “lis-

tening time” may be absorbed by the

radio outfit, but in general what they
hear will stimulate a desire to own a
smooth and artistic reproduction of
the selection that they can put on their
phonograph and hear through without
interruption at any time they wish.
This is without prejudice 1o the fact
that radio contributes many individual
and interesting features of its own to
the home entertainment. Phonograph
dealers should take hold of radio both
for its present and for its future. go-
ing ahead conservatively and making

sure that they have allied themselves
with only standard and reliable lines.
Plunging in the ordering of goods is
not justified.  The point is not so
much to get goods as to get the proper
kind. A few bad outfits will damage
the entire proposition in your neigh-
borhood. Radio is here to stay, and
the dealer who proceeds cautiously
with it, from the point of view of de-
veloping his phonograph business, will
make more and better sales than the
one who rushes in without
consideration of the pitfalls as well as
the profits.

Scene: Movie house in Kokomo.

Time: Nineteen twenty something.

Idea: Movie houses have installed
radio. Three thousand get their mu-
sic from Chicago orchestra.

We sce the villain approaching the
country lassie, Evil is written all
over his face. The girl is frightened.
Ile grabs her. They struggle furious-
ly. Just as the fight is at its height,
something slips in the music synchro-
nizer and there bursts inappropriately
forth from the radio receiver:

“Dapper Dan, der Pullman Porter
man,
On a train that ran through Dixie,”
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Marie Sundelius Says:

*“Radio i1s Helping to Make Mu-
sical America More Musical’’
Metropolitan Opera Singer Tells Paul S. Gautier in an Interview That Radio Never Can

Supplant Opera Because

Opera Not Only Includes Song, But Action as Well. But Arias,

She Adds, and Other Good Music, Will Be In Heavy Demand by Those Who Listen In

EVERAL times from W]Z radio-
fans have heard Marie Sunde-
lius, the Metropolitan Opera

Company soprano, via the radio tele-
phone. And they still are talking about
the charm of those hours of entertain-
ment.

It may be confusing to use the word
entertainment in connection with her
concerts over the radiophone, for that
designation is so liable of interpreta-
tion by a hasty public as amusement
of a less substantial or popular nature.

When Marie Sundelius sang, her se-
lections were from operas, and a
grateful, listening world thanked her
for it. There is ample evidence to
prove it — the hundreds of letters
that come from the unseen aundience
to an artist it appreciates.

She showed me some of the letters
when | went to see her in her apart-
ment just off Central Park West, in
the Nineties, in New York City. I
wanted to be the ambassador of these
thousands who “listencd in,” and to
be able to visualize for them by pic-
ture and word as best | could, the
star soprano they came to know in the
brief space of an hour or so.

It takes but five minutes, by any
correctly functioning watch, to feel
that you have known Marie Sundelius

for a long time. She puts you at com- .

piete case, and when she makes a
statement, or answers a question, she
seems to put a reserve of vitality into
it. When she smiles — well, it is a
smile, one of the kind that would
thrown light back into any shadow.
Which is one way of saying that your
first and lasting impression of the diva
is one of a personmality that fairly
scintillates.
Countey Nor UNmusicaL

Maric Sundelius has an introspective
turn of mind; and convictions; she
knows the American people want good
music.

"This country is not unmusical,”
she told me, "it is not really, as so
many have said in the past, a coun-
try that likes only the popular songs.

h"f havebfound that people will take
the good things in music more eagerly
than the other kind, if you will only
give it to them. Ome summer ! went

piguzed by Google ™

Marte Suadelius as Ab-Yo In “L'Ovacaie”

10 a boys' camp to sing. [ was warned
by good-intentioned friends, not to
sing classical or operatic selections,
They told me to sing the popular songs ;
the boys wouldn't understand any other
kind; and they would not listen
to the classics. 1 am glad to say | did
not take their advice, and that the
boys took to the operatic music like
the proverbial duck takes to water.”

It was at this juncture ] mentioned
that [ wanted to know on behalf of
my constituents—the radiophone lis-
teners—whether a complete opera lends
itself to the radio; more specifically,
whether the difficulties of trying to
broadcast an entire opera gave com-
mensurate satisfaction.

"It is quite impossible to literally
broadcast an entire opera and give sat-
isfaction to the patrons of this class of
entertainment,” she answered.”because
opera means not only song, but action.

“It is as easy, of course, to sing a
selection from any opera over the
radiophone as it is lo sing any popu-
lar selection. But it is the sight in
opera that counts heavily, being able
to see the performers, their costumes,
the wonderful scenery, and the action
of the theme. You cannot project
that over radio,

“But as far as being able to send
good music over radio, that you can
do, and that will be done more and
n:ore, for there is, and there will be

to a greater degree, a demand for good
music. Such a wonderful invention

as the radiophone will help tremen-
dously to make this good result possi-
ble. It is all helping to make musical
America more musical.” .

The and concert star received
letters from not only those who have
seen her in a performance, but those
who haven't, and who admit they
had never taken much interest in opera
until they heard her “on the air.”

She laughed heartily when she
told me about a friend, Dr. Joseph
A. McPhillips, who lives in the same
apartment building. They have been
neighbors for about two years, but
never once had the doctor heard her
sing until the first night she broad-
casted from Newark; then he heard
her via the radiorhone. She smiled
at the thought of going miles away
from home to have her neighbor hear
her voice for the first time in the very
building where she lived.

"PostTiveLy Weixp”

“It is a wonderful invention,” she
said. "in fact, I think it is positively
weird.”

Marie Sundelius has been a Metro-

litan Opera Co. star for six years.
miore and after seasons she appears
in concerts, throughout the country.

She told me an interesting thing. It
seems she, born abroad, received all of
her education in this country, most of
it in Boston, which really is her “home
town.” It was in New England that
she was a singer in her church chair,
the same church in which were hung
the two lanterns to notify Paul Revere
that the British were advancing by
land. This took place in the old
church building, but though she sang
in a newer church, it was before socio-
logically the “same™ congregation as
that of the famous Revolutionary
Days, for her auditors were the grand-
chiiydrcn and great-grandchildren of
those who attended it when this coun-
try was in the making.

Before I left she emphasized again,
and she asked me to tell the listeners
in words as tmthalic as | could sum-
mon, that she knows that they want
the best of music, and that she is
confident that radio will do its share
to implant this desire even stronger
than it is now.
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“Hello, Pa, I'm Half-Way To
Europe”
T HE shore-to-ship tests recently
carried on between the Amenica,
bound for Europe and a station on
the Jersey Coast, have proven so suc-
cessful that it is probable many ships
will carry on radiophone communica-
tions as a feature of their service.
Soon after its departure from New
‘ork, the America exchanged conver-
sations with the Jersey station. This
was continued scveral times a day
during the long voyage. An operator
especially assigned to the America
noted the degree of clearmess with
which the messages were received
during the trip and reported that news
digests, mnsic, and other messages,
were received with fine distinctness.
A ship recently arriving from a
South American port, while off Cuba,
picked up New York, Pittsburgh, and
Chicago broadcast.  Trans-Atlantic
passengers may soon be able to ex-
change greetings with relatives on
shore two or three days prior to their
landing.
* 0

Political Opportunities

WHEN the next national nominat-
ing conventions for the Presi-
dency come around again in June,
1924, a majority of the electorate will
be in the gallery during the proceed-
ings.
All the excitement, the partisan-

THE WIRELESS AGE

ship, the tensity, as ballot after ballo
is taken without result as candidates
rise to greatness and fall to oblivion
within an hour, will be transmitted
to the American peuple by radio as
directly as if they were iu the great
convention hall itself. The reaction on
our political methods and manners is
certain t0 be drastic, alihough the
definite results are hard to predict.
Certainly they cannot be for the worse.
* 0

Radio’s Relation to Theatre

THH radiophone, its relation 10 the

theatre, what it is destined to be-
come in the future, and numerous
other angles form a topic of conversa-
tion at present in almost every gather-
ing of theatremen. Everyone seems
greatly interested.  Virtually every
day the radiophone is coming into use
in connection with this or that—which
keeps interest at high pitch.

How can the motion picture theatre
owners best make use of this latest
invention of science. This is the
gquestion in which showmen are pri-
marily interested. And here is a sug-
gestion from H. G. Stetimund of the
Odeon theatre, Chandler, Okla., that
furnishes food for considerable
thought on the subject.

In a letter to Martin ]J. Quigley,

blisher and editor of the Exhibitors’

erald, Mr. Stettmund writes:

“The radiophone is working won-
ders and it is practically in its infancy.

.

Mwsie by N“.I: gives Agmes Ayres and Milton Sills g» wmﬂu.h, 1o dance

wee oote im the Paramount Studios i Cs
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| have written to several theatres who
have installed receiving sets with loud
speakers and they claim it has in-
creased their attendance greatly.

“Would it not be a good idea to
have one of the leading theatres in
New York City, Chicago, Kansas
City, Dallas, Denver, etc., to broad-
cast their music every day.

“The hundreds of small theatres
in each territory could put in receiv-
ing sets and use this music in their own
shows, Of course, there are a num-
ber of theaires that have their own
music and play to their pictures, but
there are hundreds using mechanical
music.

“Let each exhibitor using this serv-
ice pay $5.00 or $10.00 per month for
this privilege. In this way the broad-
casting theatre would soon get paid
for their installation and a nice rev-
enve each month. The payment by
exhibitors would have to be on the
honor system. There are possibly
some who would use the service and
not pay, but thank ness they are
greatly in the minority.

“The theatre using this service
would soon have sufficient additional
patronage to pay for their instaliation
and denve a good revenuc also.

“I hope the National Convention wil
take up this matter and see that some-
thing regarding this is done.”

* ¢ o

Room and Bath with Radio Now

AS s00n as the radio wave of popu-
larity spread the first ones to rec-
ognize its commercial value as a me-
dium of getting publicity were the ho-
tels and cafes. Many New York cafes,
prominent ones, (oo, have installed
radiophones in their dining rooms
besides the regular orchestra, and
when no music is coming over the
ether, the orchestra plays. Dances
are held in such places by radio mu-
sic, and as the country editor would
say, a good time is had by all.
Several of the big hotels have been
approached by dealers in radio equip-
ment with a proposition to equip the
hostelry rooms with radio receiving
sets, The hotel men are hesitating.
They want to—but—it would require
more help, more waiching of the
rooms to see that the equipment is not
purloined, and they question whether
the value of the radiophone in the
room would more than offset the diffi-
culties which would naturally arise.
They haven't said no, and so maybe
our hotel room of the future will have
not only a bureau, bed, and bath, but
a radiophone as well. Oh, for the life
of a traveling salesman!
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o UT it is the romantic side, just
B the very idca of being able to
do it all, that really attracts

me to it!”

If you arc a regular at the theater
you will recall—very pleasantly—the
beautiful young woman out of whose
blcim-shapcd lips the above words
S o

he is Vivienne Segal. one of those
fortunate, young, talented and camest
women — | should say girls — who
are just commencing to peek over the
hill and down'into the valley into which
<hines a golden sun of success, flood-
ing the sloping hills and the little
homes with peace, happiness. and con-
tentment.

And it should be mentioned the fig-
ure of speech is reflected in her. We
were chatting in the quict of her New
York apartment,

What [ ‘wanted to get was an ex-
pression from one in a position to
know as to whether or not singing
over the radiophone hurt the box office
value of a performer.

And | could think of no one better
qualified to answer. Hlere was a girl
who was gradually gaining a name on
the stage. who has held important

“Stnging over the radio telcphone certainly does
not! hurt the box of fice value of the performer,”
said the demurc little Miss who is more thought-
ful than her mischievous posture indicates

An Interview ith

Vivienne Segal

roles in musical comedies such as “Oh,
[.ady Lady.” “Blue Paradise,” “Miss
19t7,” “The Liule \Whopper,” and
athers,

In one show she has been starred—
the last one in which she played be-
fore she entered big-time vaudeville,
where she will show until this Fall
hefore again entering musical comedy.
She admits frankly that the first —
and thus far the only — time when
her name appeared in electric lights
in connection with a regular produc-
tion, she stood gazing fondly at it.
oblivious of the passing Broadway
throng. [ mention this to show how
frank she is in saying what she
means,

I'f radiophone singing were going to
::m anyone S'I: the box oﬂ'm:f h it would

one in such a stage of development
as Miss Segal. She has not yet ar.
rived at the Julia Sanderson degree of
public popularity. But she is headed
that way — and her radiophone work
is proving one of the vehicles to speed
the journey.

*It’s the romance that get’s me,”
she was saying,

“Think of sending your voice sn
that those hundreds of miles away will
hear it as quickly as those in the same
room. \When 1 was asked to first
broadcast | was delighted with the
idea. It was distinctlv novel for me.”

She reviewed her career. which,
though while she is «till very young.
has extended aver slichtly more than
six years. And in all her work. she
savs, none received such wide “pub-
licity™ — don’t confuse it with “popu-
lari'v.” — as her radiophone work.

That allowed me to bring up the
suhiect T was interested in.

“Singing over the radiophone cer-

By T. J. Dunham

tainly does not hurt the box office value
of the performer,” she said emphat-
ically, And she gave a decided em-
phasis to her statement with a very
positive shake of her golden hair.

It's bobbed—that hair—and forms a
pleasing background for a peach com-
plexion, intelligent eyes, and expressive
mwouth. (Remember that when next
you hear her over the ether waves.)

“As a matter of fact,” she com-
tinved, “it does the opposite. It in-
creases an artist’'s value to the box
office. Those who listen to her want
to see what she looks like, and when
she appears in the local theater they
Fo and feel a sort of personal, friend-
y interest in her which they would
not otherwise feel.

» ‘Oh,’ they say, ’'l heard her over
the radiophone. | didn’t know she
looked like that.' That was the tone
of a big majority of the letters I re-
ceived. They said they wanted to see
me, and would not lose the opportunity
if I played a nearby theatre,

“That would seem like conclusive
evidence. But it isn't all. Everyone
is entitled to his or her opinion. But
it scems to me that this idea that
radiophone work will cut attendance at
the theatre, likens very much to the
time when phonographs were intro-
duced. Everybody says this, and in
my opinion they are right. Many the-
atrical men thought if a performer
<ang for the records the people who
bought the records would not want to
pay good monev to hear the performer
in a theatre, The oponsite praved true,
And the movies. There 15 always a
place on the legitimate stage for a
movie star, providing. of course, she
has stage presence for the spoken
drama.”

N one occasion when Miss Segal sang from Roselle Park station she discovered she was
without an adequate supply of songs. In the emergency, selections she had never prac-
ticed were given her: she sang them at sight, demonstrating she not only is a talented girl.
but is quick to overcome unforeseen handicaps of a kind those who listen in never hear about
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London Amateurs Busy

LONDON is awmkening to the
pleasures of the radio telephone.
That London should only recently have
heard its first radio concert, and that
special permission should have been
mecessary to stage it, shows how far
behind England is in the radio game
as compared with the United States.
England, however, is beginning to real-
ize that not only the United States,
bwt also Continental countries, are
leaving her with a lot of leeway to
make up in wireless matters. Holland,
for example, the scene of Florence
Parbury's riments in transmis-
sion, is now casting news daily
and has a local news service in which
Stock Exchange quotations figure.

An agitation is being set on foot
here against the “pettifogging restric-
tions” which, it is charged in radio
civcles, are responsible for hampering
the amateur pursuit of wireless.
Against the hundreds of thousands of
amateurs operating in the Unired
States, there are only something be-
tween 7,000 and 8000 amateurs in
England, it is estimated.

It is claimed that amateurs cannot

practice, and that wireless, if not
ettered, would be as popular in Eng-
land as it is in the States. The view
held in radio circles is that the Post
Office is not responsible in the matter
of restrictions, but that they are a buf-
fer between the public use of wire-
less and the old-fashioned notions of
its use only for the Navy, Army and
aviation.

Radio amateurs, however, are in
hopes that better days are coming to
them. The matter has been taken up
in Parliament, where Sir Douglas
Newton, who has had radio apparatus
in his house for the last fifteen years,
has questioned the Postmaster General.
Sir Douglas Newton asked if he were
prepared substantially to modify and
relax, at an early date, the existing
regulations, and if he would sanction
the broadcasting daily of messages
likely to benefit trade and industry, or
of general public interest. In y
the Postmaster General said that the
whole question was being referred to
the Imperial Communications Commit-
tee, so that the views of the depan-
ments concerned might be obtained as
early as possible. He added that he
was himself entirely sympathetic with
the idca.

* 4 o

Germany’s RR. Radio

W’RF.I.FZSS telephone instruments

will be installed on a number of
important German express trains, and
receiving instruments will be placed
in hotels and embassies, according to
an announcement made recently.

Digized by GOOGle
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Experiments have shown the practi-
cahility of it. Men engaged in the
testing of the instruments were able
to hold conversations with friends in
Berlin from moving freight trains.
The tests were made under the obser-
cation of engineers, military attaches
and the diplomatic representatives of
the United States and Sweden.

It is planned for travelers on ex-
press traing to reserve hotel accom-
modations by radio.

* ¢ o

Chinese Commercial Station

WHAT is presumed to be the long-

est commercial radio telephone
circuit in the world has been placed in
operation in China. Radio sets have
been installed in Pekin and Tientsin,
which are approximately ninety miles
apart, and have been connected with
the Government telephone lines.

In the past, Pekin has been virn-
ally deprived of long-distance tele-
phonc connections with other cities in
China, due to few intcrurban lines in
operation out of the capital, in face
of many demands for service. And
the ncw radiophone circuit is the first
large step toward simplifying China's
telephone problems. The apparatus
was provided by the luternational
Western Electric Company and manu-
factured in the laboratories of the
Woestern Electric Company, New
York.

The sets are so arranged that when
a telephone subscriber in Pekin wishes
to make a Tientsin ccll, he will call
the Pekin operator in the usual man-
ner, and Tientsin is signaled over the

English eperstor directing 't"r:l!e at big race

meet Ly wire

May, 1922

radio channel. The Tientsin operator
in turn makes the necessary connec-
tion and the conversation takes place.
So far as the operation of the system
is concerned, the procedure is no dif-
ferent from what it would be if wire
connections were provided throughout.

* ¢ o

One Radio Language

CONSIDER:\BLE comment has

been heard recently about the
advisability, or rather, the necessity
of formulating a world-wide radio
language, as intelligible to the Japs
and Germans as to the English and
French.

The world is rapidly being linked
together by radio and space no long-
er is a factor in the speed with which
messages flash from one people to
another. Those in Alaska can con-
verse via the wireless telegraph to the
White House in Washington. Wash-
ington can get Nauen, Germany, on
the air quite as easily as it can get
Chicago.

Trained minds in FEuropean cities
are considering the question of de-
veloping a universal language that will
adapt itself tv code work. Diplomats
feel certain, according to reports, that
such an undertaking, successfully ac-
complished, will do much to pacify
the many different kinds of peoples
on the Continent, in Asia, and in the
Far East.

> ¢ o

Venezuela Hears Pitisburgh

AN idea of the vast distance over

which radio concerts may be de-
tected and the number of people who
are benefited by the entertainments
which fill the air nightly is indicated
in a letter recently reccived by the
KDKA broadcastng station of the
Woestinghouse Electric and Manufac-
turing Company. at Pittsburgh. The
letter is from Arthur H. Williams,
who is employed in the American Con-
sulate, La Guaira, Venezuela,

Mr. Williams said that while listen-
ing in at a Venezuelan government
station “AYG" which is situated at
Maiguetia, a suburb of La Guaira, he
is able to hear broadcasting from
Pittsburgh. With a loud-speaker at-
tachment it comes in loud enough to
fill a large room with music,

The station at Maiguetia is about
1.850 miles from Pittsburgh, but con-
certs are picked up there without dif-
ficulty. The station is equipped with
a vacuum tube recciver and a two-
stage amplifier.
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R.-’l DIQ Broadcasting soon is to be introduced
into Asia Minor. The man who will be
responsible for carrying the latest American de-
velopment into the Near East tells of his thirty-
one years of experience over there. He is

Dr. Alexander MacLaughlan

President of International College at Smyrna

R. Alexander Maclaughlan is

far too unassuming to even

suggest that he will be the man
to introduce radio broadcasting, as we
know it here in America, to the Near
Fast, but the fact remains just the
same that without question such will
be the case.

For thirty-one years this most un-
usual man has been closely identified
with the educational and spiritual
progress in the Near East. Horn on
a farm ncar Toronto, Uanada, he is
the product of the Queens(Canadian)
University, and the Union (Ameri-
can) Theological Senmnary. It was
shortly after being graduated from
the latter that he received the call to
Turkey, and ever since 1891 when
the institution of which he now is
peresident was established, has he been
identified with the Intermational Col-
lege at Smyrna.

The Intermational College is an
American institution. It is one of the
important factors helping to break
down the bitter prejudice that exists
largely between the many peoples of
that part of the world.

“The American institutions,” says

t'nnﬂlnu-‘sh.
where breadcasting
may bhe Introduced

Dr. Macl.aughlan, “and I myseli, are
nut ‘pro’ any particular group. We
are ‘pro’ every group, and for that
reason we are able to accomplish con-
siderable. We have been literally set-
ting the pace. So that it is only nat-
ural, | suppose, that we will want to
introduce the newest and one of the
most wonderful arms of science—the
radio telephone.

; — -
g L OT oae in a thousamd
: N has ever heard of the
| radiophone over Im |
Asia Minoe,” says Dr. Mac-
Laughlan, '
*We will prove to them It Is
an accomplishbed fact, and we
hope that it will be one more
link in the chain that will weld
the many peopies together imto
a bond of common fellowship.®
Dr. Maclaughlan loft New
York early in May for Eagland, i
his Arst stop on his way back
to Turkey.

B e e ——

|

“In our institution there are per-
haps twelve to fifteen races represent-
ed. There are nearly as
many different ones on
our faculty., These in-
clude Turks, Greeks, Arme-
nians, Jews, and many
others.

“Each group has been
taught at home to be dis-
trustful of the others. But
they all come to the Col-
lege and there the sons of
Turkey play handball and
football with those of
Greece, and there discover
that instead of being some-
one to dislike, their neigh-
bors are pgood fellows,
likable fellows. That is
helping to break down the
harriers that used to ex-
ist.

“There is no more won-
derful way to help break
down these prejudices,

33

to bind the human race into a cum-
mon fellowship, than the radiophone.
Think of its growth! Two vears ago
1 was in this country last. Then, to
the public, it was an unknown thing.
And now it is here, a reality.

“Not ¢«me in a thousand has ever
heard of the radiophone over in Asia
Minor. They will scoff at the idea of
being able to transmit the voice for
many miles. But we will equip our-
selves, if it is at all possible, with a
low-powered transmitting station and
several receiving sets, and we will
show them it is an accomplished fact.
It will do much to weld together the
many peoples over there, | feel sure.
We will be able, possibly to broadcast
the religious services. Perhaps we can
form a three-cornered broadcasting
arra between Smyrna, Con-
stantinople and Athens.

*] can recall when we set up, some
fifteen years ago, a wireless set with-
in the college. In one room we put
the sending apparatus, and in another
the receiving set. We made a small
bell ring, and hundreds came to mar-
vel, many insisting we had wires
strung between the two points.

“Of course, we have wireless in
general use over there. The German
government built a large station near-
by during the war, and it was used for
military and political pu But
general use of the radiophone to
broadcast music and other things is
unheard of as yet, and it will be wp
to our American institutions to pave
the way.”

Dr. MacLaughlan believes that not
only will radio materially assist in
bringing about a better understanding
in the Near East, but that everywhere
throughout the world will it have that
cffect. The political situation in the
Near East is highly_complex, he adds,
but with madio an accomplished fact,
there is no such thing as being alien;
the people hundreds of miles away are
nearby neighbors, and this will have,
he believes, an astonishing reaction in
the relations and affairs of the world,
It will bring the people closer to-

gether.
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Radio at North Pole

SECRETS of the North Pole are
to be unlocked by the airplane,
the camera and the wireless tele-
phone.

“Modern instruments of science,”
ays Captain Ronald Amundsen,
“will give to the farmer, the manu-
facturer and the seafarer informa-
tion of incalculable value of the
#'ar North's mysterious effect upon
conditions here.”

He is preparing a four years' ex-
pedition to the North Pole. Amund-
scn is the discoverer of the South
Pole.

By ship I shall float with the ice
fields over the roof of the world,”
he said. “Airplanes will take us
over the North Pole. With movie
cameras we will get a photographic
rocord that will never perish. And
by radio [ shall be in daily touch,
if necessary, with civilization, re-
laying reports that otherwise would
e hidden for years.”

Amundsen says science has made
easy the path of the explorer.

“From the ship we can sail by air-
plane over a radius of 100 miles,”
he says, “observations of upper air
conditions and photographic maps
will be easily made. Our radio will
keep us in constant touch with the
world.

“The best of it is that our infor-
mation will not be stale when we
send it back. Our radio will take
care of that.

“Qur daily radio reports on the
weather, the water, the air and the
ice of the North Pole may have dis-
tinct value to the people of the
Usnited States and Europe.

> »
Concert in Prison
R.»\I)IO has penetrated prison

walls. Inmates of the Detroit
House of Correction have listened
to a radio concert. The House of
Correction set is installed so that it
can be operated cither in the chapel
which seats 300 inmates, or in the
cell blocks.

The first number on The Dctroit
News nrogram. to which the in-
mates listened, was the Lenten ser-
mon by the Rev. W. E. Bowver.

stor of the Warren Avenue Bap-
tist Church. The clergyman was
given appreciative hearing. as was
the Rev. Gaius Glenn Atkins, who
«wuoke on the Woodrow Wilson
Foundation. The inmates enjoyed
the vocal solos by Miss Emily Fraw-
ley and Lon Kennedy, and the saxo-
phone solo by Joe Benke.

THE WIRELESS AGE
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Newspapers Want Re-Allocation

IHIE importance of newspaper

broadcasting was recognized by
the radio conference when Dr. 5.
\W. Stratton, chairman, favored re-
allocation of the wavelength band
in which newspapers operate.

This was also favored by Chief
Radio Inspector W. D, Terrell of the
Department of Commerce.

Newspapers at present are classed
with owners of private stations,
sores and communication compa-
nies. In the various cities they are
oblmd to operate within small sections
of allocation between 310 and 435
meters

It was represented to the confer-
ence that because of the extensivel
public nature of newspaper broad-
cas:i:g, newspapers should not be
cla under the private designa-
tion. It was pointed out that uni-
versities, whose broadcasting is of
a limited range as compared with
newspapers, are classed with State

and Government stations as public
broadcasters.
* 4+
At the 18th Hole

MEMBERS of the Dixmoor Golf

Club, of Chicago, will now sat-
isfy both their desire to play their
favorite game on Sunday and at the
same time look after their spiritual
welfare. A radiophone has been
installed in the club house, at the
suggestion of the local pastors, who
claim that their congregations pre-
fer goli to charch. O. C. Upham,
president of tha club, solved the
problem by saying that as the goli-
ers could not be brought to the
church, the church will be brought
to the golfers. via radiophone. A
contribution plate will be placed at
the 18th hole.

*» + &

Tune In for the 3-Alarm!

l IFE around the firechousc between
4 fires is more interesting these
dav< Radio did i,

Radiophones have begun to inter-
est firemen throughout the country.
Concerts, lectures and messages
from ships at sea have been received
by firemen, who have rigged up
wireless telephone apparatus at the
stations.

+ + 0

“All Modern Improvements”

CF.R'I':\IN real estate dealers in
Philadelphia are equipping houses
with complete radio receiving sets.
The sales of suburban homes have
heen increased by this innovation.

Original from

PRINCETON UNIVERSITY



€ I could visualize my audicnce separated into
thousands of tiny theaters—the millionaire,

the lumberjack, the backwoodsman—all listening
to the same song. 1 hat an audience!”

Those were the thoughts that flashed on
the occasion of her first broadcasting, to

Olga Steck

and she describes them vividly in the following interview

With Maurice Henle

OT oaly is Olga Steck one of
the radiophone broadcast pio-
neer artists, but she is the

prima donna in the first American
musical comedy production having a
“radiophone number.”

_ That gives her broudcasting impres-
stons double interest, to radio fans as
well as theat . In introducing
her by picture and pninted word to the
thousands of listeners who have heard
her voice in the air, let it be said that
she is a very charming, pretty and
winsome little lady with a speaking
voice as clear as her rich

notes, and a personality that vitalizes
every thought expressed.

Conversationally, she told me that
it was not long ago, less than a year
in fact, that she reached Droadway
from sonny California. Out there
she was a great favorite in musical
ﬁhys.. But it scems that a theatrical
ight i< only a glimmer until it has
<hined on the Gay White \Way. And
so Miss Steck reached the Big Town
for greater triumphs.

Then, onc evening, after she had
been in New York for a few months,
her former musical director who,
along with a sizeable section of the
public, had been dazzled bv the star’s
eyes and voice, telephoned her and ex-
tended an invitation to sing over
WDY, the Roselle Park station.

She accepted right there and then,
with a mental murmur that the
nventor of the phrase that “there is
nothing new under the sun,” didn’t
know what he was talking about.

Here was an experience!

But let Miss Steck tell vou:

“There were only a few of us in
the broadcasting studio. 1 had se-
lected several numbers to sing. The
announcer snoke into what looked like
a “regular telephone. motioned me
towa::d the singer's stand, and then
the piano accompanist began to play.

“No Oxe In Sicnut”
“T want to confeas 1 feh rather

fuolish at first singing into that queer
little megaphone thing. No onc to sing
to. Not a soul in sight, not a sound 10
indicate an audience was present, and
only the few members of our party to
‘humanize’ the performance.

“Should you suddenly stumble onto
someone singing fervently to a tree,
or a brick wall, or possibly a tree
stump, you would laugh. 1 know |
would. Not the idea of singing. But the
thought of his singing to empty space.

“I felt in pretty much the same ;m-
sition. | could not tell who was lis-
tening: I was not even certain that
anyone was. But somehow or other |
convinced myself that the gods were
not rla)'ing a practical joke on me
and I finished the evening."”

She threw back her pretty head and
laughed merrily at the recollection,
And then she immediately became seri-
ous again.

“But the next few days brought
many hundreds of letters from those
who had heard, those who were some-
where out in the black night listening.
those who expressed their appreciation
with far more vigor than ever comes
back over the footlights in applause,

“It was a big moment in my life,
and I thought about it seriously. And
every time since then, when I have
broadcasted, I remember that I have
an audience, an audience, at home and
in homes, separated into hundreds of
thousands of tiny, soto speak, theaters,
cach holding a small, select audience.

“I know that I am being heard in
a luxurious Park avenue home. [
know that my voice is being listened
to in stuffy rooms of crowded tene-
ment houses. [ see a vision of lis-
teners in hamlets, along the highways
and bv-ways of sleepy country lanes.
And T see the rough lumber-jack, the
weary coal miner and the backwoods-
man — all listening to the same song.

“\What an andience! Anyone would
be thrilled!"”

And her whimsical, delicately mold-

‘Thare 1s nething (heatrical about Olga Steck’s
appesraste.

ed eves half closed as if she were sceing
the picture she had sketched so vividly.

“Miss Steck!"

Action! She was called from her
vision by an insistent siage director,
who, on the nearby stage, was re-
hearsing bide Dudley’s new musical
comedy, “Sue Dear,” the vehicle in
which she holds the titular role.

It is this play that has the radio-
phone sing, which Miss Steck’s rich
soprano voice delivers with great suc-
cess. The play. written by Bide Dud-
ley, well-known newspaperman. amd
C. S. Montanye. with music by Frank
H. Grey, opened several weeks ago in
Stamford, Conn. From there it went
to Atlantic City before heading for
New York City and Broadway.

PeeLic To See [en

“Say It By Radiophone” is the name
of the number. A large amplifier has
been placed in the audience.
dainly Olga sings the song, assisted
by Albert Derbil and the Ritz Male

uartet. Then she goes off stage,
and the aundience hears the chorus
sung again by Miss Steck, but this
time she is in her dressing room.

And even then her personality flls
the auditorium, just as it projects it-
self through the ether and over the
radiophone. And I was glad that the
public, the immense broadcasting audi-
ence, will have the opportunity of actu-
ally seeing her in “Sue Dear.” which
malkes first use of the radiophone idea
on the American stage—ijust as | have
inadequately pictured her here.
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HAT'S the great world cry
Wtodax? It is “\We wanta better
life!” That cry comes from
the harassed so-called captain of in-
dustry bowed under his burdens as it
comes from the harassed wa rner
trying to make both ends meet with fall-
ing wages and the rising cost of living.
‘hat are you all getting out of life
anyway? — Life! — God's greatest
gift to man!

You go from home to office or store
or factory on foot, by car, by subway,
or clevated, over a ferry perhaps; in
the muddle of the day youn take a lit-
tle time off 1o swallow a meal which
may be a good one or niay only con-
sist of a sandwich or some ice cream,
and if you are female, you lighten it
m&; a powder oa'tu“ and a lipstick.

back to work and home again
by car, by subway, or elevated, over a
ferry and by the time you are home,
most of you haven't the pep left to
enjoy the leisure that you have won
and so many of you instead of indulg-
ing in some rational social life or go-
ing to hear some good music or a
good play, off you go to the movies, a
vaudeville show or a cabaret where
you shimmy and fox-trot to the music
of the jazz, rufcubly with some-
body else’s girl or wife.
ou haven't yet been educated to
realize that the end and aim of life
should not be work, work all the time
but leisure, leisure to spend a little
time with your family, if are
married, to get acquainted with your
own children instead of telling mother
to put the kids to sleep as you smoke
a pipe, read the latest murders and
suicides in the evening papers and so
to hed to prepare for the next day's

Digiized by GOOGC

“Cheer Up! Never mind your troubles. Remem-
ber the greatest thing in life is leisure, leisure won
by hard work. Music by radio can help us to
escape the monotony of daily toil, develop the
mind and bring happiness into our lives”

Excerpts from an address broadcasted from W7

John C.

Freund

Maintains that radio will be a potent force
in bringing music home to the masses

monotonous 1il, for monotonous it is
for nearly all of us — same faces,
same stunt, same roll-top desk, same
job at the factory, same stenographer
to look at, pretty or otherwise, as you
dictate if you are a business man your
ever-increasing monotonous replies to
the correspondence you receive which
generally begins: Dear Sir: Yours of
the tenth duly to hand, etcetra, etcetra
—and so it goes.

The great facilities of travel and °

living, the great inventions are mak-
dng all our lives more and more mo-
notonous. Do you realia(e“sat?

Formerly a shoemaker made a shoe,
the whole shoe. If he was in a small
town, he was the center of the scan-
dal and the news. He knew your corns
and your bunions and your troubles.

Today, through labor-saving ma-
chinery, a man or a woman stands or
sits at a machine and does one little
job eight hours a day, six days a
week, fifty-two weeks in the year. Soul
benumbing labor. Do you realize how
awful that is?

It is to escape this monotony that
men try to smoke themselves to death
while playing penny ante while the
women murder one another’s reputa-
tions at sewing circles or mothers’

i while the young e get
out into the streets and pair off like
the birds, go ice-creaming and tango-
ing as if that was the best way to
prepare them for life or their work.

Wherever you go, vo;: Iil'ldh ht:lt:an
energy expended just after the day's
worflfyis done in an endless number of
ways that are positively infernal be-
cause of their stupidity. Of all the
things that can help make life unreal,
it is the movies which must have the
happy end where after several acts of
villainy, all is well when someone taps
the villain on the back and tells him
to be a good boy in the future,

Music can you'

Hitherto good music has been lnoked
upon as something just for the edu-
cated few who go to hear the sym-
phnnies, the opera, the great artists.

Music belongs to all!

It begins where words end — it
whispers to us of immortality.

And it came out of the mass soul in
the shape of the folks songs, the songs

of the people.
It didn't start as an art.

That’s why some of us are trying to
give it back to the people, to democra-
tize it.

Some believe that classical music is
the onl?v good music,

Rats

Good music may be a lovely waltz
by a great composer or a homely bal-
lad or a quartet or a chorus, though a
chorus must not be a drinking song,
for, like some of the rivers, we have
gone dry, that is those of us who are so
by conviction or under doctor’s orders.

The main thing with music is to
have it in the home, not alone in the
church or in the concert halls but in
the home whether it comes in the shape
of a talking machine, a player-piano
or a radio set.

Let me tell you mothers and fathers,
that with music in the home, the boy
will bring in a better type of girl and
the girl will certainly bring in a better
type of boy. To you girls, let me say
that if you have any f who threat-
ens to be a "steady” and who can’t
stand a little good music, take an old
man's advice and — fire him.

Did you know that a multi-million-
aire one day passing along the street
heard the sound of violin playing.
Curiosity brought him into the place
and he found a little, fat, freckled boy
scraping amay. He became interested
in the boy, gave him a chance. That
boy later became a multi-milkionaire
himself and one of the great charac-
ters of these United States. The name
of the man was Andrew Carnegie and
the fat, freckled boy is Charles M.
Schwab, head of the Bethichem Steel
Works, where at times they have from
fifteen to twenty thousand employees. It
was his music which gave him a chance.

Let us not forget the radio which
already has millions of auditors and
will be a most potent force to bring
music home to the masses.
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Baldwin, the Phone Maker

NATHANIEL BALDWIN of
Utah is the man from whom
the Baldwin receivers get their
name. His product has become sv
widely known that a few words
about its origin and a word picture
about the inventor himself will not
be amiss.

Baldwin radio products are manu-
factured in Salt Lake City. They have
been manufactured there for the past
eight years. Mr. Baldwin, native of
Utah, has been working steadily and
his reward i3 coming in now, for his
telephone receivers arc becoming fa-
mous and the clamor for them is far
beyond the capacity of his small fac-
tory. But the inventor and manu-
facturer is not excited or enthusias-
tic over this rush of orders.

“I don't know why there should
be any story written about our work
out here,” Mr. Baldwin good humor-
cdly told a newspaperman recently.

It is not casy to find the Baldwin
Radio factory. It is not in the fac-
tory district of Salt Lake or even
in the city proper. Even the street
is not paved. There is no high
smokestack to mark the site, Near
the road there is a modest little cot-
tage, the home of the owner of the
plant. Across the street is a long
one-story frame building, built on
thc order of temporary quarters put
up by construction companies. DBe-
yond it are several other similar
buildings. These are ts of the
factory. Sheet iron or tin pipes pro-
trude a few feet higher than the low
roofs ; these are outlets from smali
stoves that furnish heat.

But the interiors of these build-
ings are busy places. Last Septem-
ber there were less than forty men
employed by Mr. Baldwin. The
popularity of his wireless telephone
receivers was just then beginning to
spread. He built additions to his
frame factory buildings, the differ-
ent stages being plainly visible by
the stage of discoloration from wea-
ther on the rough pine boards. No
paint has been wasted on the ex-
terior of these buildings.

The farmers who applied for work
were given it, until now there are
110 men employed, and only space
limitations prevent the employment
of more. The orders are far beyond
the capacity of the plant.

Mr. Baldwin is a native of Fill-
more. He went to school in Provo
and attended the Brigham Young
University and later taught there.
Then he became interested in elec-
tricity and invented his telephone
receiver. He has made other inven-
tions and the factory does other
work besides making these receiv-
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RADIOPHONE BROADCASTING

ers, but it is the wireless telephone
receiver that is making him famous.
He has different types for different
lines of work, and the receiver will
work also with wire telephones.

Mr. Baldwin is said to be demo-
cratic in some of his ideas. It is re-
ported that he dfves a low-pricel
car because that is all that the men
working for him can afford and he
does not want to be conspicuous.
He has not gone out into the world
for his mechanics, but has taken in
the farmer boys of the neighborhood
and trained them in his own way
and to his own cfliciency.

¢ o0
Ford Gets License
HF.NR\' FORD may yet tell

“Hivver” owners of the intri-

cate methods of “flivver” operation
by wireless phone. The Department
of Commerce has announced that
Ford has been granted permission
to operate a broadcasting wireless
hone at Dearborn, Mich. His call
1s \WWI,

Ileary Pord (sonted) liste
i ‘&.’ BeWepaDer

in at Atlasias

New York Police Plans

PI.ANS to aquig‘the trol automo-

biles of the New York City Po-
lice Department with radiophone
apparatus is announced as part of a
war on bandits.

Negotiations for the wireless
equipment, it is understood, have
been conducted by Michael R. Bren-
nan, superintendent of telegraph of
the police department. Provision is
being made for a broadcasting sta-
tion that will keep in touch with all
police automobiles at all times of
the day and night, whether traveling
at high speed or standing still.

37

It is proposed to make use of a
wave length that will permit of no
interference by amateurs or high-
power broadcasting stations. In
each automobile one policeman wili
have receivers constantly to his ears
and will be able to talk to headquar-
ters.

To prevent the possibility of
crooks listening in, the police broad-
casting will be done largely in code.

* e

Concerts for Doctor’s Patients

RADIOPHONE concerts for pa-
tients while waiting in the phm-
sician’s office is the most up-to-date
use found for the radiophone. Dr.
Paine FitzGerald of Boston is the
physician who has long been a radio
“bug,” and now entertains his sick
patients with music and lectures
while waiting to see him in his of-
fice.

Dr. FitzGerald says it is wonder
ful the way the scheme works. A
patient comes into the doctor's office
and is first ushered into a lounging
room, in one corner of which is a big
graphophone and opposite is the
radiophone receiving set.

The patient is naturally feeling
blue and sick at heart as well as
body. Either the doctor or Mrs.
FitzGerald takes a seat at the radio-

hone and plugging in starts tun-
ing up to catch Medford, Pittsburgh
or Newark. The patient’s mind is
immediately taken up with the
wonder of the new invention, which
is explained to him while pop-eyed
he hears songs sung thousands of
miles away.

+ + o

Aiding the Farmer

HE importance of radio to the

farmer is becoming more apparent
every day. It is asserted that the
radio not only makes the isolation of
the farm a thing of the past but brings
quickly to the farmer the agricultural
information needed in the intelligent
operation of the farm.

W. A. Wheeler, delegate to the
radio conference in Washington, says:
“There are more than 32,000,000 peo-
ple on farms, comprising nearly one-
third of the total population of the
United Stales, most of whom are lo-
cated where they are practically cut
off from immediate contact with the
outside world. The radio is the only
means of getting to them quickly, at
small cost, the economic information
necessary in the proper conduct of
their business.”

The time element in dispatching
weather, crop and market news is a
big factor affecting the value of such
reports.
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The Sunday Sermon

OUT in Jamesburg, N. J., which
is just a tiny dot on the map,
lives the family of Mrs. George A.
Shultz.  She ciid not get to church
on Sunday morning as often as she
would have liked, she told friends.
Something always interfered. And
then alone came the radiophone, and
the broadcasting of a Sunday service.
“The Sunday service will be a won-
derful blessing,” Mrs. Shultz says.
“My whole family listen in and enjoy
",ﬁ?m as if it were in the church
't ‘l'

And Mrs. Shultz's enthusiastic
words lead to a bi%gtf thing. \Vill
the minister of the future deliver his
sermon over the cther? He is doing
it today, but not universally. Will he
recogmze that he will reach an audi-
ence of hundreds of thousands via the
radiophone? Indications are that he
will, for as yet no sign has come from
the clergy that it is displeased with
this new means of spreading happiness
and education,

In fact, the opposite seems to be
the truth. Ministers everywhere are
interested, and while many have not
tried the new delivery as yet, they
show unmistakable signs of doing so
in the near future.

It probably will boil down to the
broadcasting of one service each week
for each of the various religions. There
is no question but that the influence
will be one of good, for thousands who
now do not attend church, who have
not attended for a long time, will have
their interest re-awakened.

The Jeader of one New York's most
famous orchestras, a distinguished
jooking gentleman, whose name can-
not be mentioned for obvious reasons,
is a radio fan, and a rabid one at that.

“What one thing pleases you most
of all with radio?’ he was asked. His
musical criticism was eagerly awaited.

He shifted his black cigar from one
corner of his mouth to the other.

“Well,” said he, "I guess the most
appealing thing about it is that ] can
attend divine services and still smoke
my cigar.” .+

A Word About the Shutns

’1"0 amuse the okl folks, to interest

the growing vouth, to heal the
sick, to instruct and inform everyone
—these are the purposes of radio.
This is brought out every day by the
latest of those caught in radio’s
glamour.

The part that it will play in heal-
ing the sick cannot be over-estimated,
according to Dr. C. O. Probst, of Co-
lumbus, Ohio, who says that more
than 1,500 tuberculosis patients in the
vicinity would be materially aided by
the installation of radio sets, and
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THE WIRELESS AGE

that he is working toward that goal.

"The fact that patients have nothing
to do, nothing to think about,” he says,
“and have little intercourse with the
outside world, is detrimental to their
recovery.

“Radio concerts and news by this
latest means of communication would
go a long way toward making the
load of a tuberculosis sufferer lighter.
By putting these sufferers .cspecially
the bed-ridden ones, in touch with the
outside world, radio will have accom-
plished a real purpose.”

+ 4+

The Younger Generation

SPEAKERS also point out that the

“strect corner boy” is becoming a
thing of the past. They point out that
the youth of today has too much to
occupy his mind and not the least of
these is radio. They refer often to
that old wheeze about the man who
was talking to a i Both
were substantial, wealthy citizens of
their community.,

*Say, Jim,” said one, “What do you
know about this radio thing?”

“Not a thing, George,” the other
replied, "but my ninegear-old boy
can tell you all about it if you want
10 know.”

This boy question is indirectly re-
flected in the press comment of the
country cvery day. Says one writer
concerning radio:

Get on the radio band wagon. Every-
body’s listening in the world around, and
you must keep up with the processwon.

Radio is a hobby that is worth while.

Here are a few of the things it will do

for you:

1. It will make home up-to-date
with radio concerts, sermons, NEws,
market reports, , addresses.

2. You will usc your spare time in a way
that will do you good and teach you some-
thing worth while.

3. Radio lcads you by easy stages io a
vocation with plenty of thrills and {at pay

envel <

4 oﬁ?dio prepares you for service in the
army, navy and marine corpe, aero squad-
ron, merchamt marine, commercial siation,
railroad system. fire depurtment, police de-
mb 5 :mw camp, , stock ex-
change and government systemis.

The ment is ri behind the boy
who up radio seriously. The United
States signal corps, United States army, is
ready to teach it to the camest boy.

Boys who reach a certain prescribed
standard are eligible for invitations to st-
tend an army camp for two weeks in the
summer, free of charge.

The navy does not forget the radio hoy
either. For three ycars they have had a
system for them and thousands are regis-
tered with the Radio Amateur Bureau of
the Third Naval District, New York city.

From time to time other opportunities
for radio boys in connection with the
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3. Send w the superintendent of docu-
Ments, government printing olhce, Wash-
ington, L. C, for the {ollowing pamphlets :

(a) Document No. 1055, rlemeontary
Electricity, s0 cents.

(b) Docament No. 1064, Elementary
Principles of Radio Telegraphy and Tebe-
phony, 15 cants.

These two pamphlcts will let you know
what is going on inside apparatus
and that will make you a er operator.
The government has secured expents tw
write these pamphicts and you cowld have
no better gumde.

(c) Radio laws of the United Siates
and luternational Convention, 15 ceats.

This contains the international Morse

de, which is used in most radio trans-
m , and the li of “Q sigmals or
radio abbreviations used hy all operators.

4. When you get discouraged. which
will be often at the start, rest half an hour

and try in.
Rmmm.mlioisthemehi:m
mm;%&nmnwﬂlna
man. At ‘lcut. D0 boys are working
at radio right in their own homes in the
United States of America.

¢ ¢ &

Appeal for Help By Radio

R.—\DIO brought relief to the strick-

en city of Beardstown, I, which
was caught when the INinois River
recently reared over its banks and
rushed over occupied land. To cap
the climax a levee was reported to
have broken and all parts of the city
caught by the flood waters.

A relief committee immediately dis-
patched tclegrams to all parts of the
country asking for relicf. To supple-
ment this, an appeal was broadcasted
from various points of the country,
and it is estimated scveral mitlion
people were informed of the city’s
distress by this method. Local radio
stations throughout the country were
asked, in the broadcasted appeal, to
copy the message and to inform their
home town newspapers. And so, no
part of the country, however remote,
was uninformed of the suffering in

Beardstown,
> ¢ &

Interplanetary Radio Far Distant
POSSIBILITY of interplanetary

radio communication is distant,
says Professor J. A. Fleming, of the
University of London. An electrified
dust screen thrown off by the sun
keeps the radio waves down to earth.
while lack of such a screen around
the moon makes that satellite unfit
for long distance radio communica-
tion,

¢+ 0
Radio Movies?

TRANSMISSION of motion pin-

tures by radio to the homes ai
the present generation is predicted by
E. L. Eastman, director of the KYW
radio station.

“We have sent pictures by wire al-
ready,” he said, “and anything that
“:i'i be sent by wire can be sent by
radio.”
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Billy Jones Says:

People Want What They Want When

comedy singer, when he was a

kil up in Brewster, N. Y. Thai
was before the Flood—of Radiophone
popularity.

Much water has flowed under the
Brooklyn Brldﬁt’ since then, tons of
toasted corn flakes have been devoured
for breakfast, a \Worid War has been
fought, \V.J.B, has stopped running
for President, and little Billy Jones
has developed into one of those amaz-
ingly rare tenors who actually are so
busy they hardly have time to give in-
terviews, But I had heard him on the
air several evenings, singing at WJZ,
and told him he must talk for publi-
cation, 30 readers of Tne \VizeLess
AGE might know him better.

Billy is busy because he sings for
twelve — get this — twelve phono-
graph recording companies. lle con-
fided this over a cup of coffee and be-
tween sips explained that he takes a
jaunt around a vaudeville circuit or
two just to keep the good habit. In
his spare time, he dashes off a new
song, grabs a sandwich, and — occa-
sionally — a little sleep.

That was Billy’s daily and rather
appealing routine of affairs when the
big radio zeppelin began to bombard
this country with its W]JZ's, its
KDKA's, and its WGI's. Of course,
Bill's services were immediately de-
sired, and just as he eagerly took up
Uncle Sam’s cause during the late un-
pleasantries, just so did he respond to
the broadcast call.

Loves CoMeny axp Humor

He put it over with a bang, and
those who read these lines will recall
the evenings of enjoyment he has con-
tributed. It is only natural that, lov-
ing comedy and humor, he should get
a large amount of fun out of his
broadcasting and receiving cxperience
. . . of course, like everyone else, he
has installed a receiver in his home.

The sensations in singing into the
hroadcast transmitter are no different
than those one gets in singing for the
music records. In neither instance
has one a visible andience. So in that
respect he had nothing new to get used

l KNEW Billy Jones, the popular

They Want It. And Most of the Time That

Is Popular, Light Songs That Leave Them
Whistling And Happy

Popular and jovial phonograph artist, in an interview with Edwin Hall, ex-
plains his creed of laughter, and therein lies the explanation as to why Billy has
become one of the most widely known singers of popular comedy songs \

A characteristic
ity Jenes Xmibe

to, and it hamded him a laugh, he says,
to watch how nervous some of the ar-
tists became while singing into the hit-
tle hom-like transmitter.

“Tiey WANT 10 LAUGH”

“The trouble with most of them,”
he said ecarnestly, “is that they all
want to sing grand opera. Get away
from it! The people want something
light; they want to laugh."”

Billy received a letter from some-
one who had listened in out in Penn-
sylvania, a letter which was the out-
come of an argument the writer had
with his wife. The wife wanted 10
wager the next day’s breakfast, or
something, that Billy's singing partner
that night, Ernest Hare, was tall and
slim, fully six feet, whereas Billy
himself was very short and plump.
And he was willing to wager — for
the retention of the said breakfast—
that the opposite was trnue.

“For goodness sake,” the nan
wrote, “send a picture of you two, and
let me win one argument from my
wife.”

Billy assured him both Mr. Hare
and himself were neither very tall nor
very short, and that therefore neither
won,

Incidently it might be mentioned
that Jones answers everv radio letter
he receives. and he is seriously con-
sidering hiring a social secretary, so
heavy has the mail become.

At the beginning of this sketch |
mentioned that Billy came from
Brewster, N. Y. The folks up there
always knew that the Little choir sing-

er with the unusnal voice would get
some place, and they were satished
their predictions were guod ones when
they listened in and heard hic voice
uver the radiophone.

Billy likes to do his own annow-
ing — all artists do for that matter
and when he does he injects the hu-
morous clement. He will mention by
name any one of his friends he know «
10 be listening in. Every mail bring-
letters asking who is the party in
Larchmont with whom he is alwav~
joking. | tried, also, to find out, hint
had to be satisfied with a Ha! Ha! an!
a He! He! So it may merely be spec:-
lated that someone has completely
won the comedy tenor’s heart, and ha-
bought a radio set because Billy
broadcasts.

Speaking of love, he is convinced!
now that Romeo, Michigan, is well
named. One night he was singing onc
of his latest compositions, “Love Her
By Radio.” 'A couple of days later he
received a response; ‘twas contained
within a perfumed and tinted enve-
Iope with a heavenly odor strong
ennigh to do a hundred-yard dash in
ten seconds flat. He wrote back,
asking if the environment of living in
Romeo was responsible. There's onc
town Billy’s fighting shy of.

Dousry Porrrar Now

And from North Carolina there was
a letter saying his voice came to them
clearly “mid the moonshine,” and then
went on to tell that the writer meant
it literally, as he had the radio set
rigged up just about ten yards or so
from the family still, and that he took
double stimulation from Billy's songs
heard in his mountain home in such
pleasant surroundings!

And 30 they run. Billy Jones was
well known long before the radiophone
came into common usage. But he i
doubly lar now, and it is all dne
to his ability to stick to his field —
comedy singing.

“The people want what they want
when they want it,” is his creed, “and
most of the time they want popular,
light songs that make them happy, not
depressed.”

Original fron
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When Ether

HE night was quiet, as nights
I usually are, unless they are

., noisy. And from out of the
prune tree Gunga Din gently slid with
his radio set tucked under his left
arm, and he sang joyfully and softly
in a high-pitched bass voice the latest
of late hits, “Pay Me By Radio.”

Gunga is a good old scout. His
presence is a long-looked-for joy to
every inmmte of the county ‘insane
asylum and the folks who work in
the pretzel bending factory just over
the railroad tracks delight in having
him hike out to the athletic field where
they take their daily exercise to limber
up and make them flexible and fit to
bend pretzels.

Mrs. Din’s little boy had caught the
popular fever and nowhere did he go
without his radio set. He read the
newspapers, too, and scanned every
ndio item.

Among the items he read about the
chap who believed he could hypnotize
via radio especially interested him.
What an opportunity! Just think how
science has progressed. y.nothingis
impossible, thought he. That's Gunga.
all over, For hours at a time he would
sit and think. And then, of course.
there were hours when he would only
sit. ’

He cursed his luck with a “darn”
and a couple of “goshes” when he read
the announcement by an expert that
big eared boys with red hair make
the best radio operators. That for-
ever barred him from becoming a shin-
ing light in the radio field. he cursed

in and again. His ears were big
all right, all right, but his hair was of
the brilliant color one gets by mixing
}g:ple. orange, indigo and green.

re was only one thing to do and
that was to shave off his hair and
then the gods who watched over the
destinies of radio might be fooled.

On the night in question we
find him slipping out of the prune
tree. He had ben reading the thou-
sands of prophecies and cleclarations
made in the newspapers by carnest
local reporters, who had been pulled
off the job of writing obitnaries and
nade Radio Fditors, His head fairly
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Waves

swam and this alone brought him joy
as he reflected that he had never
learned to swim himself. \Vhat radio
will do for onc!

Why could not one get in touch
with ‘Mars or Venus or Jupiter by
radio? If these other things were
not impossibilities and the newspapers
said they were not, why indeed could
une not use the newly found wonders
to plumb the depths of the unknown
universe and find out all abour the
other planets?> That was why we find
Gunga near the prune tree. Ile had
read somewhere that prune trees adap!

THE NEW HERO

themselves especially well to interplan-
etary comnwnication, and that one
needs only to wind the aerial around
three and a half prunes of the 40-cent
a pound size and then repeat the radio
prayer "Alagazam, alagazam, oogi,
oogi, blick” seven or four times to get
the proper wavelength. This he did
and as he slid down — for the third
time — he sank upon the ground, put
the receivers around his pear-shaped
(beg pardon) prune-shaped head, and
tuned in.

At first he caught PDQ (Reno) and
he listened impatiently to a few bars
from the Pill Song from Carter. and

Run Wild

the Powder Symphony from Colgate.
He tuned again with slighily better
luck and caught SOL (Zion City) and
listened to a setmon on why the earth
was fat. He was getting nearcr to
the edge, he exulted.

And then from far off there came a
mass of sound, of swiftly moving jar-
gon, which he knew positively did not
have a place on this carth. At last!
e, Gunga Din, had made the first
inter-planctary communication!  He
waited cagerly until the novise subsided

into a semblance of order. And then
he heard a voice:

I'oice: Hellohellohello.

Gunga: \Vhoisthis? Whoisthis?

i He washcxcilti;d and lhe let his )words
run_together like an alley gang.

I'oice: This is Ma?tnlking. Inci-
dentally I might mention you are
speaking to the smartest cockroach on
our planet. Who are you?

Gunga: I'm Gunga Din on Earth.

Voice: Earth! At last! I thought
down there you never would get hep
to radio. We cockroaches of Mars
have known about radio ever since the
era of Kitchen Sinks,

Gwnga: Cockroaches! You don't
mean to tell me vou are a cockroach'

Voice: 1 don't eh? Ask Howard
Zimmerman of Harrisburg, Pa., what
:e cockroaches know about radio. Ask

im.

Gunga: Yes, I read some place that
he claimed cockroaches discovered
radio or something, but tell me, do
cockroaches live on Mars?

Voice: 111 say they do. All of
Archite’s forebears have tried in vain
to get in touch with vou, and we even
sent some of our scout roaches to
teach you how, but we wearied of
your ever learning. until we caught
vour signal. Just a minute, I want to
throw in a connection with Venus. |
want to let them in on this.

was a pause during which
Ciunga heard a buzzing noise and then
he caught a second voice, a higher
N oite: Say bug, this s  good
oice: Say bug, this is a one,
\\}m;: do you think I have on the
radio’

Sceond, Voice: Can’t imagine.

Original from
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And There’s

l'oice: The Earth!

Sccond Voice: Well, | should light
a summer’s evening! Mercy, ho!

}'oice: Gunga, are you still there
-—physically 1 mean of course. |
want you to meet a great friend.
l.ightning bug of \'enus meet Gunga
Din of Earth.

Gunga: Lightning bug! Do you
live on Venus. \Vhy, wec thought
\'enus was inhabited by men.

Second Voice: Men used to live
here until they reached this more ad-
vanced stage. \We, too, of Venus, des-
paired of your ever getting next to
radio. At last you are, but I want to
wam you that you owe it to the light-
ning bugs we sent down there. You
can prove it by Hamilton Bailey, of
Peona, IIl. He knows.

Voice: Don't you believe him.
Gunga, it was just as much our scout
roaches as their bugs that taught radio,

Second Voice: Nonsense, Gunga.
nothing doing. Don’t you believe him.

Voice : Il crawl all over your sink,
you insignificent incandescent bulb.

Second Voice: Yes will—not.

Voice: This is an mnsukt. I shall
call a meeting immediately of the
Roachery, and wc'll see if 2 war —

There was a mass of incoherent
sound and the rest was lost on Gunga.

And Gunga was very thoughtful
as he plucked a ripe prune. He
munched it as he wended his way
homeward.

Oh. very well.

The W_i‘rela;m—“?idow
By George Mitchell

I've been a widow all my life;
That is. since | have been a wife.
Communing with myself, the time,
Tn solitary pantomime.
Golf claimed him almost every day,
And, as he niblicked on his way,
{ followed in his gallery
Or, on the club house porch, drank tea.
At night. Bridge took him {rom mv side;
1 couldnt play it — though I tried;
But sat at ., with ill-content,
The while he gambled with the rent,
He gave up bath. Said he: “I'm through,
I'l stay at home alone with you.”
Bt Radio’s got him. Fickle men!
And I'm a Widow once again.
—JIndae

Humor

A very wise plan

Has Dapper Dan—

His ten wives think

He's a wonderful man.

They're scattered throughont

A nation or so

But he keeps them all happy

By Radio.

Chorus: Oh, man, what a bee-u-tiful
theme!

PRACTICAL USE

IN YOUR HOME AND OUT
THE RQADIO TO REAL
PRACTICAL VSE

—S8arannah News

THE radio messages some think

they are getting from Mars prob-
ably at that are as authentic, as some-
one recently remarked, as the mes-
sages Sir Arthur Conan Doyle gets
from the dead and those former Sec-
retary Tumulty gets from the living.

THF. phrase “tuning in” has only

one mcaning to a young father,
and it is not connected with radio,
Any father will tell you that the Young
Ones are the greatest little tuning
coils on the market and they usuvally
commence on the vellophone just
when Dad feels like anything but
walking the floor.

1n

HAVE.SEN‘DNG OVUTFIT

the Ai1r

“Our Boy Has a Wireless”
By Mury Barton Smith

QOur boy has made a wircless,
1 et you 1 am glad,
The thing is done and all set up:
For sometimes | got mad.
He talked about it atl the time,
morning, noon and night—
The dining room was upside down,
The rug was out of sight.
There was saw-dust on the table
And shavings on the floor,
| didn't get to sweep that room
For three whole days or more.
He'd ne and hammer, saw and file,
And scatter thingt: about,
Then he’d make a beeak for school and—
“*Doa’t touch things”, he’d showm.
lHe'd prowl around and fret and humt
For he coulda’t find.
And then he'd get & spool of wire
And wind and wind and wind,
] think he wound a thousand miles—
Of camse 1 can't be sure—
I know 1 held the spool for him
Hl.!mil m naia:mmu wfem
e mussed up o8, pota pans
To melt the parafine;
He even got some in the grease,
1 had 10 cook things in.
He used up all of his dad’s ink—
He took a china cup—
To mix the mixins in he used,
To stain the thing all up.
And when aerial up
I froze myself "most blue,
Bt 1 had helped him all slong
to see it thru,

I'l send a wircless each day
To our great God ahove;
*0. alwavs keep bim sweet and pure
Protect him with Thy love”.
Glorerseille (NY.) Heveld

———e——

Thank Goodness!

“Contrary to the general impression
there is little or no m abont
radio telegraphy or telephony—"Wire-
less—as it is commonly called.”—From
a Netw Jevsev nerwspaper.
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The Bell System In Radio

The Telephone Company’s Position In

Respect to Patent Agreements — Plans

for Supplementary Phone Services and
Public Broadcasting Facdilities

By A. H.

ADIO today is a magic word
R out the country amd,
like anything else occupying
headlines, much has been said of it,

buth and bad, which it has not
rightfully deserved.
What is radio? While it would

probably take volumes to give a com-
ete explanation of radio, yet per-
ps it can be briefly explained in the
following manner.

In the ordinary alternating current
electric light and power circuit, such
ag are used to furnish light to homes
and power to factories, the periodic-
ity of the electrical current is almost
universally sixty cycles per second. In
other words, there are sixty complete
reversals of the electrical current
every second. At this low periodicity
or frequency practically all of the
electrical energy i3 confined to the
wire system and none of it radiated
into space. However, by sufficiently
increasing the frequency or period of
oscillation of anr!:’lcctriml circnit and
by suitable circuit arrangements a
large proportion of the electrical en-
ergy generated may be radiated into
space as  electro-magnetic  waves.
These electro-magunetic waves travel
through space with the speed of light
and have frequencies varying from
around 15,000 to several million cycles
per second.

In order to transmit a telephone
message by radio the amplitude of the
high frequency waves sent out is
made to vary in accordance with the
variation of current produced by the
voice in an ordinary telephone circuit,
The problem of producing these high
frequency electrical waves and of thus
controlling them by telephone currente
has been solved in a satisfactory man-
ner only by mecans of the three-
electrode vacuum tube,

During our development of the
vacuum tube in connection with the
telephone repeater. we found that it
was possible to make larger and more
powerful tubes which could be ured
for radio telephonv. and it was this
development that brought about the
memorable and remarkahle exneri-
menis of 1915, when we talked by
radio to Paris. San Francisenand
Honolulu. Subsequentlv the Iahora-
toriex of the Bell System have dili-

Griswold

genly continued their development
and research work, until today the
fundamentals of radio telephone com-
munication are fairly well established,
and the kind of equipment necessary
is generally knowm, although it has not
been commercially produced excep
for such real uses as have been found
in the field of telephone cummuni-
cation.

At the same time developinent by
others of radio and allied equipmen:
was taking place and, as might be ex-
pected, it was not long before it was
found that the patent situation was
considerably involved and that the
public would be unable to obtain the
full benefits of radio unless some ar-
rangement could be made between the
holders of the patemt rights which
would permit of unhampered develop-
ment. Accordingly, at the request of
the United States Government, the
General Electric Company and the
American Telephone and Telegraph
Company entered into a cross-license
patent agrecement, effective as of july
1, 1920, In general. by this agree-
ment, the American Telephone and
Telegraph Company received licenscs
in the field of commercial and public
service radio telephony, while the
General Flectric Comipany received
licenses in the field of amateur radio
telephony and all radio telegraphy.

Following the execution of the
principal agreement between the
American Telephone and Telegraph
Company and the General Electric
Company an extension agreement was
entered into whereby the General Elec-
tric Company may extend to the Radio
Corporation of America any of the li-
censes which the General Eleciric
Company received under the principal
agreement, and likewisc the American
Telephone and Telegraph Company
may extend to the Western Electric
Company any of the licenses which
the American Telephone and Telegraph
Company rccgv:: under the principal
agreement. Subsequently, the \West-
inghouse Electric and Manufacturing
Company. who also had been at work
in-the radio field. entered into the
agreement in the same patent license
fields as the General Electric Com-
pany and Radio Corporation of
America.
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A, H. Griswold, nuther of this articke and
Ast, m’l"mm«m of tbe American Tele
e and Telegraph Company

’rior to all this, the Radio Corpora-
tion of America had been formed, had
taken over the interests of the Mar-
coni Company in the United States
and had entered into an agreemem
with the General Electric Company
whereby it acquired rights to use and
sdl all radio equipment which the
General  Electric g:mpany was li-
censed to manufacture,

The situation today, therefore, is a-
follows:

In gencral, radio telephone equip-
ment for commercial or public serv-
ice uses is provided by the American
Telephone and Telegraph Company or
through its manufacturer, the \{'es«
tern Flectric Company. Amateur
radio telephone equipment, radio tele-
phone broadcasting receiving sets, and
radio telegraph equipment are manu-
factured by the General Electric Com-
pany and Westinghouse Company and
are sold through the Radio Corpora-
tion. The underlying principle through-
out this cross-licensing agreement is
to insure and make available to the

public the complete development of
radio.

Rabto TeLxPHONY A SUPPLEMENT TO
AND Narv A SuURSTITUTE FOR
Wire Service

The interest of the Bell System in
radio hes in whatever application it
may have to the possible future de-
velopment of telephone services. In
the Bell System or any other system
based on sound economic principies,
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the fundamental consideraion in any
communication problem is the provi-
sion of the type of facilities which
will give the best and mwost economical
service to mect the particular set of
conditions involved. In this there is
made no distinction between wires and
radio, as the premise is the proper
type of communication and the conclu-
sion may be wires or radio. However,
it happens that the inherent features
of radio elephony are such that it has
nu economic or service application in
the United States, or in any other
place where conditions are simtlar, ex-
cept as a supplement or auxiliary, in
certain instances, to the wire service,
but in no case a substitute therefor.

The real applications of radio are
in communications across wide
s:retches of water, in ship to ship, in
~hip to shore, in airships to land, in
jiossibly some other types of mobile
~tations, in some forms of broadcast-
ing where the same communication is
wiven simultancously to a large num-
ber of people, and in remote cases
where, due to ical or nther
conditions, it is | ible or imprac-
ticable to place wire lines. All of
these applications will be recognized
as supplements to the rcgular wire
service and not substitutes for them.
FFor the regular telephone service hoth
local and long distance, for which
wires are now so extensively employ-
ol in the United States, the limita-
tions of radio are such that it cannot
be used.

Ramo TriernoXy CaN Never RE-
rLACE UNIversal Wire Seavice

The general telephone communica-
tion goal in the United States is uni-
versal service. This is merely a brief
way of saying that any person, any-
where, at any time, can quickly, re-
liably and at a rcasonable cost, talk
with any other person anywhere else
in the United States, and for this talk
these two s will have available
facilities for their persomal, private
and uninterrupted use, Radio does
not meet these requirements. It pro-
vides unguided transmission, sending
out its message broadcast to anyone
within range properly equipped to re-
ceive it, while wires, although they
came first in scientific development,
really repr the refinement of the
art and provide guided thansmission
directed only to the person for whom
intended. Scientifically it is actually
more remarkable that we are able to
guide messages by means of wires
than to send them out broadcast by
radio.

The number of communications
which can be transmitted simultane-
ously by radio is narrowly limited.
Daily over 60,000,000 telephone calls
take place over wires in the United
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BELL SYSTEM IN RADIO

States. In New York City 4,000,000
calls are handled per day and 100,000
calls per minute dun'ng the busy
hours. The facilities of the ether
within any reasonable practical range
are so limited that but a very small
fractional part of such an enormous
volume of messages could be handled
by radio. Further, the real applica-
tions of radio as hereinbefore outlined
will undoubtedly demand greaier fa-
cilities than the cther will afford and
it is certainly desirable that the ether
be conserved for such real and neces-
sary uses. [f this is not done, it will
be almost hopeless to expect that sat-
isfactory service can be given cven in
the real fields of radio.

The cost of radio equipment and o
eration for universal service would
enormous. The investment of the Bell
System in the United States today is
less than $200 per subscriber’s station,
including both local and loag distance
lines, and comprehending all the poles,
wires, cable, conduit, equipment, land,
buildings and accessories of the entire
system. It is impossible to conceive
at any cost any form of radio equip-
ment which would provide the same
universal telephone service.

tlowever, suppose an attempt were
made to set uvp such a radio service.
It can be imagined to be along either
of two lines: First, thc apparatus at
cach subscriber’s premises might be
kept as simple as poosible, and ar-
ranged only to connect that subscriber
to a central office in a manner similar
to that by which each subscriber is
now connected by wire. Second, by
making the subscriber’s apparatus
more complicated, the subscriber might
be given apparaius enabling him to di-
rectly connect with other stations in
his vicinity, and he would reach more
distant subscribers connecting to
a central office. It s impossible to
imagine any arrangemeni so compre-
hensive as to enable him to directly
reach all other subscribers,

In the first case his apparatus would
consist of both transmitting and re-
ceiving equipment with suitable sig-
naling and power apparatus and with
some form of antenna. It would
need to be much more complete and
reliable than any of the present simgle
forms of amateur equipment. In this
case the radio equipment would mere-
ly take the place of the wire connec-
tion between the subscriber and the
central office, but the cost of the radio
equipment would be much greater than
the total cost per subscriber of the
entire existing telephone wire plant.
In addition central offices and trunks,
involving very expensive and elaborate
radio apparatus, would be required to
complete the connections.

On the second assumption, part of
the central office expenditures would
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be avoided, but the cost of the appa-
ratus at each subscriber’s station
would run into thousands of dollars,
and in addition a considerable part of
the ceniral office expenditures would
still be necessary.

For long distance service radio has
a more favorable application than 1t
has for local service, but again it is
found here that both in first cost and
subsequent cost of operation it is
many times more expensive than for
wire circuits and does not approach
them in reliability or freedom from
interference and 18 not secret.

Thus the cost of a complete radio
plant for either local or long distance
service or both is far in excess of the
corresponding wire plant, and not only
is the first cost of radio equipment
greater than for wire equipment, but
the experience to date indicates that
the cost of operation of radio is great-
er per dollar of investment than for
wire plant. This means that radio
telephone service, even if it were pos-
sible, must have rates, in order to pay
the costs of operation, many times
greater than charged for the present
wire service.

From the above it is evident that
the cost of radio service would be ex-
cessive and that the character of the
very limited service which could be
given by radio would be so far infe-
rior to the service now given over
wires that the general public, even if
they could afford to pay for it, would
not tolerate it.

The words of the Secretary of Com-
merce, Mr. Hoover, at the recent Ra-
dio Conference in Washington, are
inteusti:g and to the point:

[ think it will be agreed at the out-
sct that the use of the radio telephone
for communication between single in-
dividuals as in the case of the ordi-
nary telephone is a perfectly hopeless

notion.”

SoME PRESENT APPLICATIONS OF
Rapro TxrePHOXNY

Let us then consider some of the
applications of radio telephony which
in the present state of the art can now
be forescen. Between moving vehi-
cles, ships, ships and shore, airships
and ground, and similar classes of
services, radio telephony has an apphi-
cation. All of these are possible fields,
and as time goes on, it may be ex-
pected that they will be developed into
useful auxiliaries to the wire service.
Recently interesting and successful ex-
periments on ship to shore transmis-
sion were conducted with the United
States Steamship Americs, operating
by radio in connection with our Deal
Beach radio station and thence over
land wires to New York and other
points. These tests showed that ship
to shore service is possible. dut
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whether or not it is established as a
commercial service must necessarily
depend upon its value, which must be

H]!

As the tewere neared completion [n the estab-
Ushment of the New Y broadeasting sa-
thoa of the Rell aymem

great enough to make the service self-
sustaining.

Trans-oceanic wireless telephony is,
of course, possible, as was demon-
strated by us in 1915. However, the
present costs are very great and be-
fore it can be generally employed, the
commercial value, as in the case of
ship to shore, will have to be deter-
mined and assured. A factor operat-
ing seriously against such service is
the great difference in time between
countries located widely apart,

BROADCASTING

One of the most interesting appli-
cations of radio telephony is that of
broadcasting, which is not inter-
communication but a one-way service.
It is in this ficld that radio, by virtue
of its inherent nature, seems to have
great possibilities. At the present
time broadcasting is being done by
various departments of the Govern-
ment, by certain manufacturers or
agents of radio apparatus, by experi-
menters, by newspapers, and until re-
cently by amateurs. The existing
broadcasting transmitting stations are
operating in the particular interest of
the owners of such stations and are
not providing broadcasting transmit-
ting service for the use of the public
in general. The American Telephone

Dignized by GOOg/e
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and Telegraph Company controls the
important patents on radio telephone
broadcasting transmitting equipment
for general public use and consequent-
ly is being besieged with requests to
sell radio telephone broadcasting
equipment or to provide radio tele-
phone broadcasting service. We are
selling the broadcasting equipment
and so0 many of these requests have
been received that it has become ap-
parent that if every one who desires
his own broadcasting equipment
should purchase it, there will soon be
so many broadcasting stations all op-
erating on the same or a comparative-
lv few number of wavelengths that
real service from any of them will be
impossible. Accordingly, we are now
cstablishing in New York on the
\Valker-Lispenard building a broad-
casting station of the latest and best
type to the art. It is not
planned that we put on any program
ourselves but rather provide the fa-
cilities over which others may broad-
cast at specified rates. We could
doubtless provide and broadcast a
splendid program, but by such a pro-
cedure we would be inviting the pub-
lic to purchase receiving equipment in
order to hear our program and we
would be committed to the indefinite
continuance of a service for which no
revenues would be reccived. By pro-
viding facilities for the use of othcrs
it rests with those who broadcast to
furnish a class of program to which
the general public will desire to listen.
It is thought that in this manner the
true attitude of the public toward
broadcasting may be determined, as it
is realized that at present the public
is in a2 mora or less optimistic state of
mind and that broadcasting must be
placed on a much more sound basis
if it is to remain as a valuable service.

If the experimental broadcasting
station in New York is commercially
succeseful, it is our plan to estab-
lish, as circumstances warrant, similar
stations throughout the country, and
not oanly may each station have avail-
able for use in connection with it all
of the local lines in the zone served
by that station but also at some fu.
ture time it may be possible that all
of such broadcasting stations through-
out the country may, if conditions
warrant, be tied iogether by the long
line plant, so that any one, from prac-
tically any point, may use any num-
ber or all of these stations simul-
tancously if he so desires. It is our
thought that only in this manner can
the hest, cheapest, and most extensive
radio broadcasting service be given,

It should be understood that this
service will not react to the exclusion
of private or other broadcasting serv-
ice and will not necessarily in any
way directly displace such services.
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However, it is obvious that every one
cannot own his own broadcasting
equipment, and unless some provision
for service such as we have outlined
is made, only a limited number of peo-
ple in the country will have broad-
casting service available for their use.

Presext Laws AND Prorosed
REGULATIONS

The present radio laws, which were
made originally in 190§ and later modi-
fied in 1912 and adopted by Congress,
cover principally the international sit-
uation with reference to radio teleg-
raphy, as radio telephone service was
not practicable at that time. With the
rapid development of radio telephony,
particularly since the war, there has
been a strong realization that the pres-
ent radio laws are entirely inadequate
for the present situation and not only
is the international communication
question now under consideration but
also the national em. During
February the Secretary of Commerce
appointed a committee to consider
radio telephone matters. This commit-
tee first met on February 27 and has
been carefully considering the require-
ments for radio telephony with the
idea through subsequent legislation, of
providing space in the ether for the
necessary and real services, It is
proposed in the preliminary report of
the Secretary’s Committee that a large
part of the available space in the
ether be set aside for various kinds of
broadcasting, with a small reservation

Ameticas talk:

1 to e oa ohore, ot their homes and
offices in radie tests that (’”"‘ ahip-to-shere
o peacticable
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for ship to shore, for trans-oceanic
and for fixed station servicee. The
temporary assignments which the com-
mittee have suggested for the desir-
able uses of radio are natunally lim-
ited by the ether and by the character
of practical apparatus so0 that no one
of 1the services will probably receive
as full an allotment as might be de-
sired.

It is hoped that the proposed legis-
lation will provide reservations in the
ether for what now seems to be the
possible applications of radio teleph-
ony to the public service in order that
these applications may have an op-
portunity for development along prop-
er lines. It is also desirable that there
be established and maintained a rigid
regulation of radio matters with the
end in view that prime consideration

BELL SYSTEM IN RADIO

will always be given to the necessary
and essential uses of radio.

While we have important exclusive
rights protected by patents, our inter-
est in the extension of our field of
service overshadows any interest in
any patent or group of patents. Above

.all, we do not want to obstruct the

work or play of scientists and ama.
teurs. Progress follows experiment
and use. In this new art we should
experiment and encourage the experi-
ments of others, but without prejudice
to later enforcement of our rights if
and when such enforcement becomes
necessary to the efficiency of a public
service.

The question of most interest in the
Bell System is naturally—"What do
we propose to do with radin?” We
propose to keep in mind our main pur-
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pose which is to furnish to the people
of the United States as wide a range
of communication facilities as possi-
ble. It may mean service with ships,
railway trains and airplanes. It may
mean a trans-Atlantic service, but
promises cannot now be made. It may
mean broadcasting, the future of
which cannot be determined as yet. It
should be remembered that radio tel-
ephony, with its scope definitely lim-
ited by natural conditions, has only
reach an elementary stage, even in its
possible fields. Bearing in mind our
fundamental policy of providing the
best and most economical type of fa-
cilities to meet any given set of con-
ditions, we shall continue our work of
developing whatever possibilities there
are for radio in the ficld of telephone

communications,

Radio Communication Between Life Boat

the radio-telephone as an agency

in maintaining rapid communi-
cation between a motor life-saving
boat and a station on shore have re-
cently proved successful. The experi-
ments were conducted jointly by the
Radio Communication ion of the

EXP’ERI.\!ENTS in the use of

The coust guard beat en wuy ot 1o e
te make tests

National Bureau of Standards and the
United States Coast Guard Service,
the latter contemplating the applica-
tion of radio-telephony as a life-savi
device at several of its coast-gua
stations.

Seafaring vessels are most fre-
quently wrecked in stormy weather
and the rescuing crew necessarily have
to perform its services quickly
and without encumbrances on the
life-saving boat. Dangling wires or
the towering antenna common to the
conventional wireless transmitting and

and Shore

By S. R. Winters

recciving outfits obviously could not
be used. Therefore, the coil antenna,
by reason of its compactness and non-
requirement of insulation from the
carth, was selected as the form of ap-
paratus for conducting the novel ex-
periments.

Two vertical pipes grounded at each
end and having a connection made
across their upper ends proved a sat-
isfactory arrangement. A oofl an-
tenna previously developed for use an
submarines, offered a sort of model

Teansmitting and recelving eguipment used
" ¢ is the teﬂ‘.

for the design installed on the motor
lifeboat. Tﬂ boat subjected to the
unusual observation-tests was thirty-
six feet long, propelled by a gasoline
engine, and was equi with a sub-
stantial metal keel. The receiving and
transmitting wireless outfit was in-
stalled as far forward on the motor-
boat as possible and from the appa-
ratus was extended forward a wire
which was connected to the keel. Two
other wires, heavily insulated, were
run aft along the guards and welded
to the keel. Thus, it is seen, a par-

ticular of coil antenna was
shaped, of which the keel was an in-
tegral part.

The transmitting outfit employed on
the boat and the one at the station on
shore were in agreement as to design
and capacity. The unit consisted of a

Radlephons lustialiaijon ea U.8. Ceust
Guatrd Iife beat

s-watt radio-te] and a receiving
set. The wavelength selected for
transmission from the boat was

meters; from shore 675 meters. The
receiving outfit included three stages
of radio-frequency and two-stages of
audio-frequency amplification. The
transmitter proved powerful enough
to maintain effective communication
with the land station when the boat
had sailed six miles from shore. This
distance is adequate to the usual de-
mands of the life-saving service and
the tests proved eminently satisfactory.
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The Popularity of Radio Is Providing Cartoonists
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What Newspaper Editors Say

Press of the Country, Reflecting Public
Attitude Declare for the “Era of the Radio”

mystified and highly interested in
the sudden popularity of the

radiophone is reflected in the press of
the country. Minds which are not held
down to the technical limitations of
wireless have soared to undreamed of
heights with the first taste of the new
form of communication. Thus we find
the IV keeling (IV. }'a.) News saying
that the statement of a high telephone
official that the field of radio is lim-
ited “will not hold.”

= he time,” the paper
ms‘? t"t;\ﬂe Filsu::tdoo':tmtbn utcm::t:uu?:n
looks that way. But to us, unfamiliar as
we are with the scientific details of wire-
less, it would appear an easier task to make
this field unlimited, than it was to bring
radio 10 the surface in-the first place.

“Just mow there is hardly a chance of
radio supplanting telephone and telegraph
wim.hln&o;c;u:theq&el'mbouwg
mmpﬂu”“ IMl:i‘on: the automobile was nothing
bit a toy and the airplane would never be
made safe. Scientific minds are bound to
i radio. The statement of the offi-
ial will not hold."

The T (Texas) Telegram
calls this “The Era of the Radio,”
and adds that the “possibilities of
radio in achieving many improve-
ments and creating many new advan-
tages in the every-day affairs of men
are developing so rapidly that the
mind scarcely has time to grasp the
scope and application of one phase of
radio activity before a newer and
more startling announcement of its
possibilities is proclaimed to the
world.”

*Broadcasting speeches, music and enter-
tainments has | demonstrated as prac-
ticable and econommcal.”

The newspaper adds:

“Among the Jatest announcements of the
el ol gt srana-continental rapl

ol 8 ]

road system »'i::m radio phones on its
Pacific coast tbmgh'mmgsa‘ m?o“i of
sy eiaTon oa. with their basisets
or social affairs without interrupting their
travels. Tests now being made by radio
com will determine whether this in-
stallation on fast moving passenger trains
L 4 .

THAT the public still is greatly

EpucaTioN via Ramo

“Of greater moment, however, is the sn-
nouncement from New York, that with fur-
ther development of radio service it will be
possible to ire a complete college educa-
tioa st one’s without the expense and
incidental temptations for the student actu-
ally going to » wniversity. One institution
in New York, of national fame, has an-
noonced that 8 broadcasting station will be
established in  Washington in
Circater New York through the instrumen-

Digiized by GOOGl e

tality of which classes in all its university
couirses will be conducted.

“With such developments as these so carly
io the practical application of the radio
wireless service the mind is staggered in
contemplation of the marvels that seem sure
to follow. it is to be accepted that there
will be equal additional opment in this
line of scientific research as there has been
in the field of practical electrical appliances,
which means that the world is just at the
threshold of the wonders of the radio.”

Many newspapers are calling the in-
terest by the ic a “fad” or a
“craze.”” Thus we find the Oshkosh
(Wisc.) Northwestern referring to it
as “the latest popular craze” and add-
ing that the rapid spread of “this fad
has caused experts to predict and fore-
sec in this new method of communica-
tion the possibilities of important and
far-reaching changes that will affect
nﬁous phases of business and social
ife.”

May Aporgses MiLLions

“It és suggested ¢hat this offers an
w’(mannkiadol’o&imla‘::
gning.
l'mndrxs.

Instead of speaking to & few
or thousands, a campaign orator
will be able to address a radio audience of
many thousands, or even millions, st one

time, and scattered over a wide area. In
fact, there are 50 many strange possibilities
connected with this new device for utilizing
the mysterious cther waves that one woa-
ders where it will lead to.”

Many of the accomplishments of
wireless are 30 marvelous to the non-
technical mind that they liken the re-
sults to wimrdy. The Worcester
(Moss.) Post heads an editorial
“Wireless and Wizardy,” and in
speaking of radio communication be-
tween a flying airplane and racing
auto, it declares that radio is “man’s
greatest conquerer of space and loca-
tion.” And the Austin (Texas)
American thinks that times will “be
s0 changed, with so many now un-
thought-of marvels, that the people
of 1042 will yawn at us, just as we
look bored when an old soldier rem-
inisces.”

A bare announcement recently that
talking movies through the use of
radio, had been soccessfully demon-
strated in Chicago immediately
caused many editorial minds to leap
into the realm of speculation. We
thus find the Shamokin (Pa.) Neus
declaring solemnly that “it is not
straining the imagination to picture a
day when moving pictures themselves
will be broadcasted into homes bv
wireless, the same as a photograph
now can be cahled across the ocean.”

Newspa too, are enthusiastic
about the possibilities of transmitting
news by radio and thus increase the
prestige of their respective dailies.
Says the Los Angeles (Cal) Herald
cditorially :

“The latest news of the city and the
world, available by merely taking down a

recciver—this would seem to be
the acme of comfort in she pursuit of daily
information. But this is what is bei
made available to people within a radius o
2200 nmiles da}l]'. through the enterprise of
The Evemning Herold in its new radiophone
news seTvice

“And you do not even have to be a sub-
scriber, although you do have to gt up your
own radio receivers; but the news service is
absolutely free. From information received
it is already proving a boon to ships at sea,
to those isolated on Pacific islands and to

in out-of the-way places west of the
mountains. Indeed, many bhotels in
small towns mnot.umem large city news-
papers are in ng ving apparates in
ot:: to keep their guests :?

:th:a“ppens‘-&cuu of the difference in

And finally we see the press widely
awake to the extreme importance of
radio and soundly criticizing public
officials who nmay or may not be negli-
gent about the installation of radio
equipment on vehicles of water trans-

portation,
L.aw NeEps AMENDMENT

“Radio has saved thousands of lives on
the sea,” says the New Vork Evening Mail.
“In 1902 the S. S. Philadelphia was ro-
vided with radio for emergency. In 1912
2 law was passed that made it necessary for
‘bow:n-gdng vessels to carry a radio sta-

“Recently a seaplane set ot from Miami
Fla, to Bimini It carvied scven persons.
The plane developed troudle en route as
planes often do, and it lmd to alight upon
troubled waters. In a few hours #t was at
the mercy of a restless sea.

“What happened to its wireleas appa-
ratus? It did not have any! If it had
been provided with a low-power transmit-
ter, all of the passengers wounld have been
saved. A few SOS signals would hawve
brought plenty of assistance,

“Does Mr. Hoover know that seaplanes
are allowed to carry passengers owver forty
miles of watery waste without a radio out-
fit? 1f he does, bet us that he will act
to prevent further loss of life. Owr radio
law an amendment that will foree
the owners of seaplanes carrying pasten-
gers to install a radia outfit. Tt is the only
sssurance of safety these crafts can offer
when they are drifting helplessly on the
hosom nf a mad sea”

Original from
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THE Radio Telephone Confer-

ence, called some time ago by
Secretary of Commerce Hoover to
help solve the present chaos in the
aixl;.m rezt;dered its final report, on
April 27.

“It is recommended,” says the re-
port, “that the wave band assigned
to amateurs, 150 to 275 meters, be
divided into bands according to the
method of transmission, damped
wave stations being assigned the
band of lowest wavelengths, inter-
rupted or modulated continuous
wave radio telegnrh stations the
next band, radio telephone stations
the next band, and, finally, unmddu-
lated continuous radio telegraph
stations the band of highest wave-
lengths. It is recommended that
amateurs be permitted to carry on
broadcasting within the wavelength
assigned by the Secretary of Com-
merce to amateur radio telephony.”

Recommendations are made that
the Secretary of Commerce assign
to each radio telephone broadcastin
station a er range of 600 hnﬁ
miles for Government stations, 250
miles for public broadcasting sta-
tions, and gfty miles for private and
toll broadcasting stations; that the
same wave band or overlapping
wave bands should not be assigned
to stations within these distances of
each other: Government, 1,500
miles ; public, 750 miles, and private
and toll, 150 miles.

The conference adopted at its final
meetings a new provision recom-
mending that the operation of Gov-
ernment stations be conducted in
such a manner as not to interfere
with commercial traffic and broad-
casting.

The report recommends the ap-
pointment by the President of an
advisory committee to the Secretary
of Commerce to consist of twelve
members, half of whom shall be
from the Government and half from
civil life.

The general allocation of wave-
lengths provides: Trans-oceanic
service, 6,000 meters; fixed radio
telephony, non-exclusive, 3,300; mo-
bile service, nom-exclusive, 2650;
Government broadcasting, 2,050;
aircraft, 1,550; city and State public
safety broadcasting, exclusive, 283 ;
amateur, 275

New Swiss Radio Station

A HIGH-POWERED, loud-speak-

ing wireless telephone station
is being installed at Lausanne,
Switzerland, by means of which it is
planned to hold daily communica-
tion with the Eiffel Tower in Paris.
The apparatus will be capable of re-
ceiving messages from London,
Berlin, United States and air-
planes flying over Western Europe.

- X loetric
lamp seched te reveive 'e'.'i'{.'.‘-'.'-‘. .tuu-

Annual Report of the Radio

Corporation

THF. trans-Atlantic circuits of the

Radio Corporation of America

are now carrying 20 per cent. of the

messages between this country and

Europe, according to the annual re-
port of the corporation.

Out of a gross income of $4,160,-
844 in 1921 the corporation made a
net profit of $426,799. This amount
was applied against reserves for de-
preciation of patents, which the di-
rectors believe inadequate.

The year 1921 was largely devoted
to increasing the efficiency and ca-
pacity of existing communication
channels and to extending, through
present En n correspondents,
connections with othe rcountries by
wire telegraph. Thos there has been
provided indirect service to almost the
entire world, except South Ameriac.

Sig digect international radio com-
munication circuits are now in

eration by the Radio ation of
America: Great Britain, opened
March 1, 1920; Norway, opened
May 17, 1920; Germany, two cir-
cuits, the first opened A t 1,
1920, and the second May 19, 1921 ;
France, opened December 14, 1920;
{-I;za?ii and Japan, opened March 1,

The installation of high-power
stations in South America been
inaugurated, by joint arrangement
with the French, German and Eng-
lish companies, under which the in-
terests of the four companies are
trusteed, with an American chair-
man chosen by the Radio Corpora-
tion of America. A station is now
being erected in Argentine, and a
concession has been obtained and
financial commitments made in Bra-
zil. At Warsaw, Poland, the Radio
Corporation of America is now
erecting a high-power station. One-
half of the necessary radio equip-
ment has been forwarded to Po
from the United States, and Ameri-
can engineers are making the instal-
lations.

The new receiving station for
trans-Atlantic radiograms is at
Riverhead, L. 1., where the one an-
tenna consists of two copper wires
nine miles long strung on telephone
poles, and receives simultancoys!
messages from Norway, Englanl
France and Germany.

The erection of radio telephone
broadcasting stations in various
parts of the United States has re-
sulted in a great demand for radio
telephone receiving apparatus. The
demand came up overnight and ap-
paratus embodying the latest im-
provements and of a character suit-
ed for general use has now been
developed for manufacture in la
quantities, and it is believed by the
officers of the corporation that the
demand, large though it may be,
will soon be filled.

YR

SS. Iowa Radio Tests Postponed

HE proposed gunnery tests of
Tthe Atlantic fleet, with the wire-
less controlled U. S. S, Iowa as the
target, schednled for May 1, have
been postponed indefinitely in order
to eftect fuel economy, the Navy
Department has announced.
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Development of Radiotelegraph
in Czecho-Slovakia Y

R some time, the Ministry of

Post and Telegraph of Czecho-
Slovakia has been planning to build
a central wireless station, with sub-
sidiary stations in different parts of
the Republic. With this end in view,
the Ministry has carefully followed
all inventions in the field of radio-
telegraphy and has sent its engi-
neers to foreign countries for the
purpose of studying wireless systems
already in operation.

A station will be built at Pode-
brady, Bohemia, equipped with high-
frequency generators(Letour- e-
nod type), producing SO kilowatts
of energy at the antenna. The entire
station with two towers, 500 feet
high, will be capable of generating
additional energy up to 100 kilo-
watts at the antenna. When the
need warrants the expansion, an-
other generator developing 50 kilo-
watts of energy will be installed.
The radius of transmission will be
about 2,500 miles.

The Podebrady station will also
be the main sending station for
Prague, and wireless telegrams filed
at Prague will be transmitted by it.
In addition to the main station, the
State Post and Telegraph office at
Podebrady is bailding a smaller sta-
tion, equipped with vacuum tubes.

At Kral Vinohredy (a district of
Prague) a wireless station with a
radius of 250 miles is operated in
connection with the Main Post and
Telegraph office. At Brno (Brunn),
Moravia, a radio plant has been
constructed recently with a range
of 600 to 900 miles. Tests of the
apparatus and service between these
two stations were made at the end
of Jan and proved entirely suc.
cessful. Further tests are now be-
ing made between Brno and radio
stations in other Furopean coun-
tries.

For radio communication between
Slovakia and Prague, as well as with
the Orient, a new station is being erec-
ted at Kosice, Slovakia, while still an-
other at Bratislava will be operated
for the benefit of the shipping on the
Danube and for the International Da-
nobe Commission, now sitting at
Bratislava.

A radio sending and receiving sta-
tion has been projected for Liberec
(Reichenberg), and the authorities
state that they hope to have it com-

leted before the opening of the
q'hird International Sample Fair,
which will be held in that city from
August 12 to 20 of this year. The
State Telegraph office at Karlovy
Vary (Carlshad) also desires to es-

: Digized by GOOGle

THE WIRELESS AGE

tablish a small radio station at that
E:g;t before the seasou opens at the
s

Because of the importance of radio
communication to aerial navigation,
the Czecho-Slovak Ministry of Post
and Telegraph and the Ministry of
National Defense are now building
a wireless station with a r of
600 miles at the Kbely !near
Prague) aerodrome, the starting

int of aeroplanes for Paris and

arsaw. In Western Bohemia, at
Plzen, or Cheb, a station will be es-
tablished in connection with the air
service to Paris and another in
northeastern Bohemia, with that to
Warsaw. The Prague, Brno, Bratis-
lava, and Kosice wireless stations
will also serve the air fleet. In addi-
tion to these joint plans a Ministry of
National Defence is proposing to build
its own wireless stations for military
purposes. )

Bankers and industrial concerns
in Czecho-Slovakia confidently ex-
pect, in a very short time, to be re-
ceiving information by wireless from
the Bourses of London, Paris, Ber-
lin, Zurich, Amsterdam, and New
York.—By C. S. Winans, American
Consul, Prague, Czecho-Slovakia.

* ¢+ ¢4
Ban on Political From
Government Stations
UNTIL a definite policy has been

established by the Government
regarding the use of naval radio
telephone equipment for broadcast-
ing, no further political speeches or
lectures will be sent out. This deci-
sion of Mr. Denby to curb the gen-
eral use of naval equipment followed
an investigation into the use of
broadcasting stations by members
of Congress for addressing their
constituents.

Democratic members declared that
the use of Government radio facili-
ties had been granted only to Re-
g‘ublicans. and the Secretary of the

avy, determined to put an end to
the growing confusion pending the
determination of a definite policy by
this body.

¢ ¢+ ¢

Navy Radio Bill
President

THE bill extending use of the

Government’s na:’ral radio facilities
for commercial and press purposes
until June 30, 1927, has been signed
by President Harding.

As passed by the House the
measure authonzed the extension
of the use of such facilities only un-
til next June 30. The Senate amend-

By
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ed it by making the extension until
June 30, 1927. The compromise
does not apply to messages to
China.

¢ 0 :

Music from Schenectady to San
Francisco By Radio
SAN FRANCISCO has listened to

spoken words and instrumental
music played in New York State
carried by radiophone over more
than 3,000 miles.

For more than four honrs the

music and conversation transmitted
on the Atlantic Coast was checked
up by radio engincers at the Kock
Ridge station in QOakland and at the
office of the Morehead laboratories,
San Francisco.
_ The significant feature of the test
in the development of radio teleph-
ony, is that it was transmitted with
low power on a short wavelength,
available to amateurs.

The test was arrangzd through
the co-operation of the General Elec-
tric Compat%‘of Schenectady and
the Atlantic-Pacific Radio Supplies
Company of San Francisco.

Three and a half kilowatts of
power were used in transmission on
wavelengths of 360 meters.

The receiving set at Rock Ridge,
Oakland, was equipped with two
stages of radio amplification and two
of audio amplification.

¢+ ¢+ ¢

N. Y. State Incorporates Many
Radio Companies

TAKING advantage of tremen-

dous interest being shown these
days along radio lines, many com-
panies were incorporated in this
State last month for the purpose of
manufacturing radio apparatus. A
summary issued by Secretary of
State John J. Lyons covering the ac-
tivities of the corporation bureau
last month as well as furmishing
comparative figures for the first
quarter of this year and the same
period in 1921, furnishes additional
proof that the hesitancy which
characterized companies embark-
ing in business is rapidly becom-
ing a thing of the past.

During the month of March, a
total of 1,717 companies having an
aggregate capitalization of $58411,-
250, were incorporated by Secretary
of State Lyons. These figures rep-
resent an increase over February of
284 companies and a capitalization of
approximately $7,000,000.

Original from
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Chevrolet to Use Radio
in Auto Race

A WIRELESS telephone will be
used by one driver in the 500-
mile automobile race at the Indian-
apolis motor speedway May 30 to
keep in touch with his pit during
the long grind. The car, a small one
of popular make, but rebuilt for rac-
ing purposes, was designed by Louis
and Arthur Chevrolet, of Indianapolis.
Louis Chevrolet designed and built
the winning ears in the 1920 and
1921 races.

Pointing out that drivers and
mechanicians lost track of their
standing in the long race after they
have gone several laps, the Chevro-
let brothers declared the wireless
telephone will enable the automo-
bile pilot to keep in constant touch
with his pit and know at all times
his place and other valuable infor-
mation.

Jack Curener, of Greenville, Ohio,
who has been selected to drive the
car, is in the city working on it. To
make the use of the wireless possi-
ble a small device will be placed on
the rear of the car to catch the
waves as the machine speeds around
the track.

¢ + ¢

lliegal Possession of Radio
Tubes

WITH the arrest of Jewell Van
Dyke and his brother Carl,
heads of the Van Dyke Electric
Company, Asbury Park, N. J, by a
United States Deputy Marshal on a
charge of illegal possession and dis-
playing for sale Government radio
tubes, officials at Camp Vail an-
nounce the belief that many amateur
radio operators possess stolen tubes
and on May 1 a drive to recover
them will be made.

The Van Dykes were held in
$1,000 vach by United States Com-
missioner Carton. It is alleged that
United States “V. T. 1.” radio tubes
were found at their store.

Since their arrest many tubes had
been returned to the camp. The Van
Dykes said they were unaware that
the tnbes boug“:t by them had been
stolen.

+ e

Radio to Link America With
Sweden

FOR the first time in history Swe-
den and the United States will
have direct telegraphic communica-
tion thro the erection of a high-
power radio station which is to be
constructed immediately on the
Swedish west coast. Heretofore all
cable or radio communications be-

tween the two countries were re-
layed from London or Paris.

The Riksdag long ago appropri-
ated the initial sum g? 2.&]0.&!)
kronor, more than $550,000, to be-
gin the work, but it was not until
recently that the Swedish State
Telegraph Board and the Radio
Corporation of America reached a
satisfactory agreement, under which
the fees for all radio traffic will be
divided equally between the two
countries.

It is calculated that the cost of the
new station will not exceed $5,000,-
000 kronor, about $1,400,000, One
reason for an immediate start is the
serious unemployment situation in
Sweden.

The total telegraphic traffic be-
tween Sweden and North and Cen-
tral America amounted last year to
1,660,000 words. The head office >f
the new station will be located in
Gothenburg.

* 4+ ¢

Bank Payments Ordered By
Radio

THE Farmers' Loan and Trust
Company announce that arrange-
ments had been completed with the
London Joint City and Midland
Bank, Limited, which will enable
wireless payments to be made at
any time to passcngers en route on
board the Mauretania, Aquitania and
Berengaria. Through branch banks
on board these ships passengers also
may order pavments made through
the Farmers' Loan and Trust Com-
pany to persons in this country.
¢+

Direct Wireless Between Eng-
land and Australia

THE Amalgamated Wireless(Aus-
tralasia), Limited, of Sydney, has
been authorized to establish and
conduct direct wireless communica-
tion between Anstralia and England,
and also to take over and develop
the entire Australian wireless serv-
ices. A new board of directors will
be formed for the Australian wire-
less ecompany, which will consist of
seven, three representing the Com-
monwealth Government, three rep-
resenting the Amalgamated Wireless
(Australasia), Limited, and a sev-
enth director to be selected mntual-
l ’

yWithin two years Australia will
be in direct communication with
England through, high-powered
wireless stations erected in each
country, and a commercial wireless
service will be available at rates for
all classes of traffic which will be
two-thirds of the existing cable
rates. '
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Radio on Airplanes
SEAFARING airplanes will be us
safe as a chair at the opera if all
the new re?:lttiom announced hy
Secretary of the Navy Denby are
strictly enforced.

The regulations provide that all
airplanes that make long passages
be equipped with radio sets of suffi-
cient strength to communicate with
a ship or station at the near end of

the passapge, It is also planned 1o
install radiophone outfits on all mail
machines. e apparatus will have

an operating radins of 200 miles to
afford the pilot constant contact
with the station just left or the one
ahead.

¢ ¢ ¢

Radio Shows

THE Electrical Contractors’ Asso-

ciation of Brooklyn and Queens
will hold its first annual radio and
electrical exposition at the Brook-
lyn Ice Palace, corner of Bedford
and Atlantic avenues, from May 6
to May 20, inclasive.

Headquarters have been opened at
the McAlpin Hotel for the Radio
Show which will be held at the
Seventy-first Regiment Armory,
Thirt{;fourth street and Park ave-
nue, New York City, the week of
May 22-29.

Announcement of a National
‘Radio E ition to be held in the
Leiter building, Chicago. June 26 to
{uly 1, has been made by Milo E.
Vestbrooke, its manager.

The annual Chicago Radio Show
will be held in the Coltseum in Chi-~
cago, from October 11 to October
22, according to a communication
received from U. J. Herrmaan,
manager of the show.

4 ¢ ¢

New English-Swiss Wireless
Service ,
A NEW high-speed commercial

wireless service between Switz-
erland and England is being carried
on 'by statiogsfwhich have bee't: s&e-
cially erected for the purpose by the
Mar{oni Company in Switzerland
and England, capable of handling
traffic at a speed of 100 words per
minute in each direction.

The signals received at the Eng-
lish end are automatically relayed
to London, and there recorded in
Roman characters. The English
transmitting station is antomatically
operated from Radio Honse, Fins-
bury, London.

The usual telegraphic rates will
apply to this new service and mes-
s intended for transmission by

this route are accepted at all Post
Offices.

PRINCETON UNIVERSITY



Charging Storage Batteries From A. C.

mTunguRndﬁervﬂam&wandecMzthodhKuphg Batteries

Fully Charged —

HERE are, according to Secrc-
tary of Commerce Herbert
Hoover, 600,000 amateur radio
operators in the United States, and
the sumber is increasing with great
mr\d:gtlm large and be
growing number
of radio outfits in use, the problem of
cha the storage batteries used in
connection with them, assumes corre-
ding importance and interest and
the trend is naturally, in the direction
of obtaining rectifiers for charging
these batteries at home rather than
transporting the batteries to and from
a battery service station.

Practical Instructions for

By C. E. Hamann
Ganera) Electric Compeny

delivery only a fraction of an am-
pere, up to large service station outfits
capable of charging ten or twenty
automobile batteries simultaneously.
For radio work the small, portable
type, built in two-ampere and five-
ampere capacities, is preferable.

No attempt will be made to describe
the t of the bulb. This is gener-
ally similar to the t of the two-
clement vacuum tube, with which the
average radio “fan” is famikiar. A
simple comparison can be made by
comparing the action of the bulb to
that of a one-way valve. During one-
ha!f of the cycle, current flows through

Its Installaion and Operation

wave” operation by using two bulbs.”
Such an outfit, however, is more com-
plicated, and secessarily, more

sive. Therefore, as a pulsating direct
current is satisfactory in every ‘y
for battery charging, the simple hal
wave rectifier is the type most com-
monly used.

F'gure t shows an elementary dia-
gram of connections for a rectifier
using a Tungar bulb. The filament is
excited from a low voltage source,
such as a battery or a transformer. An
adjustable resistance regulates the
amount of charging current flowing
through the battery. Obviously, an

Praction) instaliatisn of o Tuagar outfit for charging otorage batteries in the bome

Gas-filled tube rectifiers are becom-
ing increasingly popular for this pur-
poec, but whiie considerable informa-
uonhabeeaptﬁ)lubedoatbetheory
of the "hot cathode” rectifier, little or
no data has been afforded the amateur
on its practical aperation in she radio

Stlhal
the successful types of rec-
ufwnw ich have been in use for some
Lmrs for charging automobile storage
tieries is the Tungar, which has re-
4 beudm ruf;: ‘ﬁt bat
parpose 1m ou -
teries, The practical applicatien of
this type for this purpose will be dis-
euaedndmamcle These sets are
made in various sizes, from a very
samll outhit for railway signal work.

the butb from anode to cathode—that
is, from “plate” to filament. but dur-
ing the ot half cycle, no current
can flow; hence, the term “half-wave”
rectifier.

At first thought it would seem that
the efficiency of a “half-wave” recti-
fier” would be very low—not over %0
per cent. Further coasideration, how-
ever, will reveal the fact that on the
half-cyde, when no current is flowing

the bulb, no energy is being

dmnm from the line, except a small

amount for heating the filament and

exciting the transformer. As a mat-

ter of fact, some of the types

of“hal-vnve recuﬁmhavemdﬁ-
ncy as high as 75 per

lt i1s quite feasible to obwn “full-

arrangement of this kind would not
be satisfactory for every-day use. It
would not be practical to excite the
filament from a battery, as too much
current would be required—the five-
ampere bulb takes approximately 18
amperes at 2.5 voks for filament ex-
citation. A resistance for reguiating
the current would be inefh-
cient and wasteful. In order to over-
come these objections, 2 smail auto-
transformer is used in the standard
T outfit.

ungar
In the five-ampere one-battery type
the mfonwhsmm

, ome consisting of a few
turas of heavy wire for furnishing the
filament current, and the other con-
sisting of a greater mumber of turns
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for supplying the curreat for charging
the batt Three taps are brought

out near ecndofduepmnuywml
ing whicl are used to adjust the out-
fit for vanious line voltages.

Because of certain characteristics
of the bulh, the auto-transformer
must be carefully -

that it tends to hold the charging
remt more nearly constant when
line voltage varies.

| T

?ga'

prm

.
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TUNGAR RECTIFIER

sidered is the load on the battery;
m?‘:mto whicht;:wiﬂbe

when operati receiv-
mgset. If only a single tube outhit is

the discharge rate will be only
abomoaeampett Figuring roughly
that the recei outfit is in opers-
tion an average o thmhonut:rday,
thea the total discharge would
ampere thoe would be exirely large
ampere size wou entirely large
eaough, ess of the size of the
battery. ting the rectifier for
one and ome-half to two hours per day
would the battery in a fully
charged comdition.

On the other hand, if a 3-tube re-
ceiving set is used, the total discharge
of the battery will be nine ampere
hours per day on the basis of operat-
ing the set three hours per day. To

i
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Figure a curve showing the
chargang t obtained with vari-
ous of cells of battery con-
nwedtothe outfit. This curve was
a five-ampere outfit. It will
t;;ttherecnﬁerdehmap-
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proximately five amperes with a 1
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Mectrical charactoristics of the
S-ampers type

keep the battery charged with a 2-

ampere rectifier would require a charg-

pmod of five or six hours per day,

w with the s-ampere size, a2

two-hour charge per day would be
ample.

Many operators allow their batter-
ies to run down completely before re-
charging. This has two disadvantages.
Batteries have an exaspe way
of going dead in the middle

DX work, or perhapswhm
a long-distance concert is being heard.
When a hne?' is completely down, a
long period of charging is necessary
to bring it up. Meanwhile the station
is out of commission,

The oaly sure way of avoiding these
annoyances is to give the battery a
short every day or two, there.
by maintaming :t in a fully charged
cendition. It will interest the ama-
teur to know that the coastruction of
the Tungar has been approved by the
Nationa! Board of Fire Underwriters.
This means that it is perfectly safe to
put the bettery Tn charge, lock up the

/a 20 22

station and go away, leaving the bat-
tery charging. Should the A.C. line
voltage fail at any time, it is imposs:-
ble for the battery to discharge back
through the Tungar.

A simple and comvenient way of
connecting the rectifier to the battery
ubymeamof.douﬂethmw,dmbk

arrangement has a safety feature, in
that the rectifier cannot be coamected
to the battery without first discomnect-
fatm&mthermmm

s

ing outfit must be discomnected while
If an an is made %o
operate the receiver while the batt

is charging there will be a very bﬁ
disagreeable hum in the phones, par-

.

AR DT Switch
e

§7

ey
» !’o)’e/m

loﬂwyﬁ-'!"
Flg .3

“Safety frst” metbod of connecting the rectd-
Ser to storage battery

ticularly if an amplifier is used. This
is due to the pulsating current from
the rectifier, which super- 2
ripple on the straight-line vol umof
the battery,

There is also another dbjection. As

In
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Recording High Speed Signals in Radio Telegraphy

velopment and ion of a

practical system for the handling
of radio telegraphic traffic at high
speed, particularly in trans-oceanic
communication. By high speed work-
ing we refer to operation at speeds

er than those customarily em-
ployed for telephonic reception, that is
20 to 25 words per minute by average
good operators.

With the coatinually increasing
expensiveness of equipment, and the
tendency towards increase of trans-
misting power (soas to insure reliable
communication at all times), it has
become apparent that the oprofitable
operation of a long distance radio sys-

THIS paper deals with the de-

By Julius Weinberger

Reseatch Bugincer, Radle Cotporation of America

and receiving stations arc placed at
some suitably distant point; and it is
intended to concentrate most of the
Atlantic Coast transmitters in a cen-
tral plant at Port Jefferson, Long lsl-
and, while most of the receivers are
concentrated at Riverhead, about 18
miles from Port Jefferson. All control
of the various transmitters and receiv-
ers is from New York City, the sending
operator controlling a (ransmitter via
telegraph line and the receiving
operator having the received audio fre-
quency signal brought to him via tele-
phone line. The transmitting and re-
ceiving operators are located close to
one another (at a common table), so
as to facilitate duplex operation. The

In case of trouble (for example, bad
relay adjustment in the itth
station) or for other msom it oy
become necessary to stop distant
transmitter. 1f the record is not ime-
mediately perceptible, a considerable
quantity of traffic might be sent which
was not properly recorded, and which
would then have to be repeated with
consequent loss of circuit time and de-
lay in delivery.

(b) Prompt delivery of messages te
the customer.

(c) Observation of the effect of ad-
justment of the receiving or transmit-
ting apparatus.. It is essential that a
minimum delay shall occur betweea
the time a change of adjustment is

Figvre $=—Tart of the Radio Cerperatisn opersting room wilh ibe recorders i uwse

tem depends greatly upon working at
a rate of speed in excess of that ob-
tainable by hand. Most of the high
power radio transmitters of today are
equipped with relay systems capable of
sending as high as 100 words per min-
ute, and there is no particular reason
why, if necessary, powerful vacuum
tube amplifiers could not be built to
take the place of relays and be worked
at considersbly ter speed. The
limitation of working speed is prac-
tically confined to the receiving side of
the radio system, so that it is obvious
that 'increased speed possibilities must
be obtained entirely by the develop-
ment of receiving spparatus.

In order to understand the condi-
tions under which high speed record-
ing apparatus maust work, it will be
well to describe briefly the manger in
which communication is carried on
over the trans-Atlantic circuits of the
Radio Corporation. Figure 1 illustrates
the method of duplex working. It will
be noted that the operation is from
New York City, while the wransmitting

44

receiving operator can thus instantly
communicate with the distant trans-
mitter, if desired, in order to control
the speed of transmission, or stop the
transmission in case of trouble. The
operators themselves handle no appa-
ratus whatsoever; the receiving and
transmitting apparatus is handled by
engineers at the respective stations, and
such apparatus as is necessary for wire
transfer line at Broad Street is placed
in a room separate from the operating
room and maintained by men of suit-
able qualifications.

ReQuizeuexTs or Hica Sexep
RECORDING APPARATUS

The foregoing operating arrange-
ment, as well as certain service
standards, imposes a series of require-
ments upon high speed recording
apparatus which are given below:

1. Minimum delay between the time
of recording and the time of transcrib-
ing the signals. This is of importance

in
(a) Soccessful duplex operation:

made and the time the effect of the
change is perceived.

2. The cost of recording must be as
low as possible—not over a few hun-
dredths of a cent per word. This is
important since a large class of re-
duced rate traffic, such as press matter,
deferred ddivery m and the
like, is handled at high speed. Further-
more, the future operating of short dis-
tance radio circuits with low rates
must be taken into consideration, since
the equipment designed for long
distance working should be stand-
ardized for all classes of service if
possible. Therefore the initial cost of
the equipment must be low, as well as
the operating and maintenance charges.

3. The recording equipment must be
as simple and rugged as possible, and
require no continuous attention; since
it must be located near the receiving
operators and handled by the telegraph
supervisors, who generally do not have
extensive technical or engincer quaki-
fications. The parts of which the
cquipment is constructed should be

$4 . PRINCETON YNIVERSITY
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capable of easy repair in case of
I-uhge.ufuuﬁuibk.bythem
and facilities available in the operating
rooms, and spare parts should be
capable of easy installation by such
men. This is more important when

Wlm AnArrvreo I

RADIO INK RECORDER

in practice that at present f
fluctuations of several hundred
must be taken into account with some
European transmitters: im-
provements in this respect no doubt
will be made. A fluctuation of signal

L)
minute) can be accomplished by simple

modifications, for use on short-distance
circuits. It is interesting to note, in
this connection, that European short-
distance radio circuits, for example,
London-Patris, and London-Berlin, are

| Hec viwing Anfennc

Lecerver

felo Wire line
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recording equipment is furnished to
stations other than those located in
New York City (such as those in
Hawaii or on the Pacific Coast), to
which it woulg be manifestly very ex-
pensive to send expert repair men.

4. A record capable of preservation
is highly desirable, so as to check up
errors, and for use as a means of traffic
study and general service improvement.

s- The tone signal which is sent over
the telephone line from the receiving
set may be anywhere between 500 and
1,500 cycles. Afthough the lines will
transmit, theoretically, frequencies up
t0 2,200 cycles, it has been found in
practice that better tranamission is se-
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Figure 1—aisthed of centralisad operation

intensity of the order of perhaps 2to 1
must be taken into account, due to ac-
cidental changes in line conditions, am-
plifier adjustments, or during tuning of
the receiving equipment at the distant
station.

* 6. Speed limitations: Present prac-
tice in Jong distance high speed work-
ing is on the basis of from 40 to S0
words (200 to 250 letters) per minute,
and at times higher speeds, up to 80
words per minute, have been com-
mercially handled. The limitation lies
in relay trouble at the transmitting end
and strays at the receiving end of the
circuit. It is probable that working at
100 words per minute will eventually

Receiving Stotion

Telephone e
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understood to be operating regularly
at 60 words per minute, and operation
up to 100 words per minutes has been
carried on at times.

7. The perception of the recorded
signal by the operator should be made
as easy as possible. The operator has
not the time to study the record, and
an easily perceived record at lower
speed is preferable to one at a higher
speed, which requires study on his
part. For exampie, in graphic record-
ers the contrast between recorded sig-
nal and background should be great,
the letters clean-g:;n 50 m o;;:i
ator perceives i A
static eliminated from the record to the
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ployed at recwiviag statieoms

cured by keeping sigpals below about
1,500 :eyclcs he recording equipment
must

e of accepting any giyen
frequency in this range, and allow for
a considerable fluctuation above or be-
fow this frequency. It has been found

|

the rule though not for a
number of years. Hence, a recording
system shonlgohe able to handle ewl‘y’
speeds up to 80 words per minute, an

be so designed that gxtension to higher
speeds (say, up t0 200 words per

maximum extent consistent with sc-
curacy. In acoustic recorders, such as
the phonograph or the telegraphone,
the signal heard by the transcribing
operator must be clear and loud, free
from musical static and with firmly-
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formed dots and dashes. It is difficult
toom-emneg::mmn:ﬁohhs
requirement; i a groat uence
on commercially successful operation,
for the speed at which operators will
handle traffic considerably on
thedmo! the signals with which

case,
should be equal to or less than that
necessary for aural reception with
head telaphones.

9. Continuous operation of the
recording equipment is essential. In
the case of acoustic recorders, where
it takes some time to place a new rec-
ord on the machine, two overlapping
recorders must be used, one being
started just before the record is re-
moved from the other. But the instal-

lation of two machines is uneconomical
and continuous operation should be
provided for, in the ideal recorder, ina
i machine.
hile the development of ¢he re-
corder was being carried on, experi-
ments were conducted simultaneously
to determine a suitable amplifier sys-
tem, the input of which was to be con-
nected to the radio receiving equipment
B s e
output of which was to supply
she recorder with a direct current of
2 to 4 milhamperes, through the 1,000
ohm recorder coil. Aside from fur-
mshing the required amplification, it
was desired to utilize the amplifier cir-
cuits to secure as great a discrimination
as possible between the signal audio
frequency and strays.

The met.hod of installation employed
receiving stations is in-
gure 3. The recorder, tape

puller. md tape carriage are mounted
on a common table, and a typewriter
well is placed so that the operator may

directly from the tape. The am-
mr is mounted on a panel conveni-
ently mear the recorder, so that tuning
or other adjustments may be made
while their effect is observed.

THE WIRELESS AGE

In the central station of the Traffic
t of the Radio Corporation,
New York City, the amﬁcﬁcr eqmp-
ment is separate from operating
room. Here a special er is em-
ployed in which the amplifications nec-
essary both for wire line transfer and
rccording are combined. Thc recorder
is placed beside the
The above of luvmg one
operator copy directly from the tape
usmmbleuptoaspeedol about 45
words per minute. ‘Above this speed
several operators may read the tape
in succession, in the manner used in
cable offices. That is, one man is placed
near the recorder, a second perhaps
ten feet along the tape, and a third
man ten feet further along. The first
man_ copies from the tape, which is
faster than he can keep up
with, until he reaches a point where
the signals are nearly out of easy sight.

Figure $—Ths commercial type of recorder

He then stops copying, marks the poi

on the tape at which he stopped, and
starts in again as near the recorder end
of the tape as he can see easily and
marks on the tape the point at which
he has started again. The second man
then starts copying at the pomt at which
the first man left off and copées the in-
tervening material, either up to the
point at which the first man started
again, or else as far as he can. If he
cannot read all the material omitted by
the first man he also marks the point
at which he left off, and the third man
completes the cop{odf the omitted ma-
terial, By this method the transcription
of traffic at 100 words per minute by
three men is readily possible.

Figure 2 is a photograph of par:
of the Radio Corporation operating
room, in which some of the
may be plainly seen. In this office, a
recorder is placed on each trans-
oceanic receiving circuit, and, in ad-
dition, arrangements are made to keep
a record of the outgoing signals from
each transmitter. This is accomplished
by means of an antenna on the roof
of the building, connected to receiving
sets and recorders in the apparatus

SN AN WU LW LV VAN
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all of the local transmitting stations,
and the leaving the sending
opentot'a or Wheatstone trans-

may thus be directly ¢
mth the slgml radiated from the
trangmitting station’s antenna. In this
way, line or relay faults, trouble in
the transmitting station, and the like,
may be instantly noticed, and a check

al.olwptouopentimmom
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TRAFFIC PROM MNMAVEMN mmm‘.
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Figure 4+—Typical iak mrecorder taper

In figure 4 a number of typical
tape records taken on the ink recorder
are reproduced. These are of various
European transmitters recorded in the
United States, while the last one is a
record of the valve transmitter at Gen-
eva (Switzerland), used on the Gen-
eva-London radio circuit, taken on the
ink recorder system at an English
station.

E‘mA.C.

{Continued from pege K3)

be well to purchase one with an in-
sulated transformer — seqparate pri-
mary and secondary — instead of the
usual suto-transformer These
are degsigmated as “Form B" outfits,
and can be obtained from the manu-
facturer. The same protection can be
obtained with a aw\dard Tungar by
connecting & “1 to 1” insulating trans-
former in the line side.

The same care should be given the
bulbs as is given radio tubes. In any
experimental work connect a rheostat
and an ammeter in the D.C. circuit
30 as to prevest a current of higher
than five or six amperes from flowing.
With reasonable care the life of Tun-
gar bulbs will average 1500 to 2500

room; this equipment easily receives hours of actual service.
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Remarkable Distance Records by 6XAD

Trans-Continental Work Done Repeawdla by Transmitter

Four Five-Watt T

From New England, Bermuda, Alaska and Honolulu

ROBABLY the most remarkable
Pdistuce work ever done by any

amateur station of equal power
using four §-watt tubes is the station
ox.'ﬁ). Avalon, Catalina Island, Cal.,
owned and operated by Lawrence
Mott, Major, Signal Division O.R.C,,
U.S. Army, and President of the CW.
Association of America.

The consistent long-distance work
done by Mr. Mott has attracted the at-
tention of the regular army folks and
quite recently the Chief Signal Officer
of the Army, Major General George O.
Squier, had several of the Signal Corps
engineers make a comprehensive study
of the station, including its equipment,
geographical surroundings and accom-
plishments, in order to determine, if
possible, the reason for the unparalleled
results obtained.

At this point in the story it might be
well to record the fact that Major
Mott rds who has never
visited Catalina Island, as unfortunate,
extremely unfortunate, in fact, in
that they have missed enjoying one of
the wonder of the world.

Anyway, , is located in al-
most the center of Major Mott’s won-
derland, in an elliptical dowl of hills,
whose hi point is 2,600 feet. The
arms of this bowl run straight down
to the island's shore where the waters
of the Pacific lap lazily against the
sands of the island where, according
to Major Mott, the sun shines all the

r round. The opening in the hills
1s toward the north-northeast, and the
antenna points directly toward New
York,

The antenna itself, of flat top de-
sign, is supported on two masts, one

C.,

Lawreace Mott, Sigas] Cerpa. O.R.C.
Army. eweer and operater of $XAD

Ny

60 feet and one g4 feet high. There
are seven wires in the antenna, stan-
dard Navy wire of seven strands, sup-
ported on an eight-foot der at
the low end and on a sixteen-foot
spreader at the high end, thus giving
double spacing at the free end. Two-
inch copper ribbons run along the
spreaders, and each antenna wire is
soldered to these strips, thus minimiz-
ing losses as much as possible,

The counterpoise ground of the sta-
tion is of the sanw material and size ag

Trsasmitting aad receiving apparatus isetalled at §XAD

57

the antenna itself, and is stretched
tightly nine feet above and parallel to
the ground. The counterpoise is, of
course, well insulated.

In addition to the counterpoise, an
earthed ground is used, consisting of
240 metal plates, 3 x 4 feet, buried 3
feet underground. These plates are
connected together by ome-inch copper
ribbons, leading in turn, to a 12 x 13-
foot copper sheet buried five feet in
the ground, directly under the operat-
ing table. In addition to these cop-
per sheets, there are copper ribbons
radiating out 30 degrees from the an-
tenna. In order to insure a good
earth ground oconnection the year
round, metal standpipes have been put
in and into these salt water is pumped
every few days, thus insuring a moist
condition of the ground over the whole
area of the station. These metal
standpipes are three inches in dizsm-
eter and lead down to the buried
metal sheeting at regular distances.

The station is equipped with the fol-
lowing transmitting and receiving ap-
paratus:

The transmitter envloy& four §-
watt tubes, Radiotrons -2032, 1%
used principally for I.CW. on 230
meters. The a anteana current
is 2.6 amperes. [t is with this set that
practically ail of the uansual distance
work of the station has been done.

Another transmitter employs two

watt tubes for CW. on 370 meters.

average antenna current is 4 am-
peres. .

Another transmitter employs two
So-watt tubes of IC.W., on 240 me-
ters. Considerable experimental work
has been done with this station in con-
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pection with some forthcoming tests
which are to be made with Australia.
Receiving equipment: Grebe CR-s,
which has been used in all the unusual
long-distance work of the station. A
ially designed two-step Western
ric amplifier. A Kennedy -
wave receiver used in conjunction wi
a Grebe two-step audio-frequency am-
plifier.

THE WIRELESS AGE

after daylight had been on in the East
for approximately an hour.

The number of stations which have
reported the signals of 6XAD is so
great that it was not possible to in-
clude a detailed list with this article.
Included among them, however, were
stations in Vermont, Massachusetts,

New York, New | , Pennsylvania,
Virginia, District of Z)Iumbia. Geor-

5

Yoar S-watt tube trassmitter at EXAD

A specially designed motor-generator
set, ble of delivering up to 1,500
volua%.c. with 110-volt Go-cycle
drive, is used to supply plate poten-
tials for the various transmitting sets.

The stations which have been worked
by 6XAD are as follows:

JALN Washington, D, C.
JAQR Hershey, Pa.

SHK Oklahoms C'l‘lx. Okia.
SZA Roswell, N. M.
6 AWP San Francisco, Calif.
San Francisco, Calif.
Douglas. Arizona.
Boseman, Montans.

ytechnie, Montana

c{;ma'N

g
§

. Y.
Ohio.

]

NrEZNSS

O xy

oa:go:;;:go;goaiuounqneo
> -]
> x’-. -t o=t

ool

Univ. Wisconsin, Madison,
Wise.

Univ. of Colorado, Boulder.
Colo.

In the case of several stations in

the Third and Eighth Districts these
stations either worked or heard 6XAD

°
o
>
©

ia, Oklahoma, New Mexico, Cah-
ornia, Arizona, Montana, Washing-
ton, West Virginia, Ohio, Kansas,
Missouri, Nebraska, North Dakota,
Colorado, South Dakota, Wisconsin,
Illinois, Minnesota, and Ontario, and
Saskatchewan, Canada.

A e RPN,
S .

o e 'ﬂ
P ; .
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8AGO, 85P, 8XV, 8VY, 8HAZ, 8IG,
9BBF, %EK. 9BL, l?BEX.
9zx' 9"\ V.9AAV-9 Io 98.,1'

In addition to the reports from
amateur stations already referred to
several special cases were
The operator of the US.S. Light-
house Tender Fern reported to Mr.
Mott that the signals of 6XAD had
been heard by him for several weeks up

The ententa system 8t $XAD

and down the Alaskan Coast, the
maximum distance being 1,680 miles,
chiefly overland.

Mr, Dow, of Maui, Honolul,
6ZAC, has heard 6XAD frequently
during the last few months, and it is

that a regular schedule be-

e
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Cirevit diagram of the four §.-watt tube tramsmitter at 6XAD

The following stations have been
heard at 6XAD during the past win-
ter: 1ARY, 1BCG, 2FP, 3ALN,
JAQR, 3EM, 3FS, 3LR, 4BF, 4FT,
48T, 4ZC, sHK, s]D, sZO, EJB' sX]J,
SZA, SOA, %Q AQ, 7LY, 7ZU,
7FL, 7ZT, 72Y]. 7MP, 7LN, 7AAV,
INZ, 71D, 7GO, 7C\W, 8AG, 8AM.
8EA, 8BR, 8BK, 8LX, 81V, 8BO,
8BK, R/AIO, 8ClL.D, SAG@iM

tween these two stations can be main-
tained.

The operator of a ship recently
wrote Mr. Mott that 6XAD had been
heard by him while his ship was at
anchor, at Hamilton, Bermuda. Mr.
Mott would like further details should
this article come to the attention of

me operator in guestion,
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Train Radiophone Test Successful

Voice Communication Carried On Between Lackawanna Limited
and Stations Along the Route Between New York and Scranton

14 the
Lac awanna
Railroad insti-
tuted the world's
first wireless com-
muamcation from a
moving train to sta-
tions ted in the
principal cities
along its route. Con-
siderable  success
was achieved with
the apparatus then
available, but the
war came al and
forther develop-
ment ceased for the
time being. On
March 22 last, tests
were again started
with better equip-
ment and the ad-
vantage of recent
developments in re-
ocriving apparatos.
The first test made
was with a tempoc-
ary one-wire an-
teana on a single
cas, on a short run to Mornstowu.
N.J.

Uadervcood

A oomprehcnme test was made
llmh A buffet car was equipped
with three 4}5-inch, six-yire cages,
ome on each side, and one in the cen-
ter, 15-watt phone set was in-

stafled and a detector two-step ampli-
fier, in conjunction with a regenerative
set, was used. This car was placed
im the Lackawanna Limited, leaving
Hoboken at 10.20 A. M.

Underneath the iron superstructure
of the terminal, a few local amateurs
were ptcked u& and one or iwo radio-

e on the loud speaker.
Mter k-avmg the terminal, there was
a great increase m signals, and as the
Bergen tunnel in Jersey City was
approached, many local amateurs were
pecked up. lnude the Bergen tunnel,
which is 4,283 feet long and 9o feet
nd, one or two C.\WV. sta-
omandmmldnpswmbarddns-
tinctly. Upon emerging from the tun-
»el ngul strength increased with a
’l-ngn Going through Newark and
the nges, various tests on the
transmitting set were oonducted, and
o effort was made to receive, Upon
reaching Stroudsburg, Pa., a telegram,
delivered to those aboard the train
stated that the phone messages had
been received several times along the
route.

By David W. Richardson

Like the Lackawsans the Reck lIsland R.R. bas been testing the traln radiephene. View
shows.,a greup sbeard the Oelden Htate Limited “listening "

One qr two long calls on C\V,
were given, followed by calls on voice.
When about 10 miles from Scranton,
following a long call on voice, S8ARI,
un 197 meters, was darl heard all—

ing by voice, “Hello, ‘D.L." Hello,
‘D.L." Hello, Lackawanna Limited. |
am receiving your voice very clearly.
Please come in and give your loca-
tion.” The Lackawanna Limited was
then coming down the mountains at
about 65 miles an hour, through ra-
vines and cuts and through tunnels.
There were hills on all sides, and one
would suppose it to be a most inaus-
prcious radio Jocation, Communication
was then established with 8AR] and
conversation was kopt up until the
Limited had arrived in Scranton. The
signal strength of 8ARI in Scranton
was such that many people who gath-
ered in the special car could hear
everything said. It is to be remem-
bered that only a one-car anterina was
being used during this test. \While in
Scranton 8RH and 8BUW were both
worked.

Upon leaving Scranton, bound for
New York, a was sent to the
Scranton Times from Mr, Foley, Su.
perintendent of Telegraph and ere-
less, of the Lackawanna Railroad, via
8BUW. It was interesting to note
that when 8BUW was repeating the
message for verification, the Limtted

passed th h a
tunnel andmt‘l.‘lge ef-
fect in this particu-
lar tunnel was hard-
ﬁo“nonceable al-
t gh it must have
hun-
dred f cet long.
Steady two-way
phone conversation
was carried on un-
til about 12 miles
out, when going
around a mountain,
8BUW was com-
pletely lost and was
not picked up until
the train had
reached a large lake.
Going along this
lake, there was a
marked increase in
signals, and the fol-
lowing stations
were listed :
8BUW, 8A0 E.
From then on the

log of the trip was

as follows:
Tisme Sation Remarks.
Hoom g
828 ZBK Strong.
$.3§ IRX Strong.
The nin was mow shout 60 milee

be l'an.:o‘ Meustaina seme

m .-hl'::,fﬁll Scrantea.
8.7 wJZ Faint.
5.45 1ARY un-den station so
.47 2BM ?air signlh.
6.00 IRX Very strong.
6ls 1CNI Fair signals.
33 :G L 5"' signals.

ery strong.

?ﬁ ZAC’{
AL IADL(c') m«v e

- u!f_:w“p’::dnc over plain. and signal strecgtd
Telegrams were received at Strouds-
burg that the wvoice had been heard
for twenty miles out from Scranton,
and that the position report had been
received by C.W, while passing Elm-
hurst Dam, ten miles away.

The train was now down near
Mountain View, N. J. WJZ was
very strong and could be heard all
over the car. 2IA concert in Jersey
City was also of good audibility.
Long distance completely blotted out
by interference from local amateurs
and 2FP., WJZ was held all the way
into Hoboken, for the bencfit of those
who liked the music.

In the way of an experiment, per-
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haps the most iateresting data gath-
ered was that o;‘ &eleﬁec:l of location

signals. early all previous
theories seemed to be confirmed, ex-

earth. Very little differeace could be
aotcdwwh&her the railroad ‘un

a steep cut, 30 or 40 feet
deep or was on the level. Whenever
the train went thmh a thickly
wooded piece of where the
trees were high, all distance
signals faded out enti The near-

tion of the antenna in regard to the

THE WIRELESS AGE

transmitting station was another im-
portant factor, for often, going
around a curve, on a perfectly level
plain, one set of stations would com-
pletely fade out and another lot come
n.

As mentioned before, small com-
tours in the earth’s surface, when
they are not wooded, seemed to have
little effect, but the location of a
mountain inmediately between the
train and stations in a certain locality
would cut out the sigmals eatirely.
This was evident very stromgly when
8BUW was lost while rounding a
mountain, but was picked up again
when the train came out higher up on
a plain. The best signal strength of

Mav, 1922

all was when passing on a high em-
bankment across a bare plai-.‘h‘l‘his
seemed even better than the proxim-
ity of a lake. Of course, all these
observations are from only two trips,
but yet they seemed to hold true im
nearly every case

Mr. G. D. Murray, Jr., and the
author, who are in charge of these
experiments, will greatly appreciate
any report of the signals of “DL,”
which is the temporary call used by
the Limited.  All comsmunications
should be addressed to the Depart-
ment of Telephone and Telegraph,
Lackawanna Railroad, Hoboken,
N. J. ’

Radio in Mexico

T is not an exaggeration to say
I that no country in the world pre-
sents as many problems of com-
munication as the United States of
Mexico. The Republic covers an area
of 768,883 square miles, with long
stretches of coast on both the Atlan-
tic and Pacific oceans, and inland im-
mense areas of fertile a::ddcscn.
tropical and temperate s run
from sea level to altitudes of over
eight thousand feet. On the map it
lies between 15° 0’ and 32° ‘10‘ north
latitude, and 87° o’ and 117° 0’ west
latitude. This takes in every condi-
tion of atmosphere imaginable, at
least where it concerns radio commu-
nication, and there is more than one
radio man here firmly convinced that
Mexico is the great headquarters of
old man Static. )
There are now twenty-three radio
stations in operation, nine on the
coast. and fourteen in the interior.
Inasmuch as they are not listed in the
¢all books, it seems advisable to list
them here:
Interior Statbons: .
tepec, D. F.
¥gs &mmcmmu.
§gg Torreon, Cod.?-(i)la.
XDE Chihwahua, iy
Guadalajara. Jalisco.

XDF
XDG Saa Sonors.

XDH Oaxaca, 3
XDJ Mexiali, Baja Cal.
Coast Stations :

XAA

XAB Cﬂmwtoh&, CUB =
Payo 5 . R.
Alamos, S::on

Mazatlan, Sin.

La Paz, Baja Cal.

iﬂ& .
XAl Tuxpam Veras Cruz.

Digiized by GOOGle
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Qe T, e Mo

8. 4. Jemres, Chdb,, .

XAM Merida, Yucatan.
XAN Santa Cruz, Oax.
XAO Isla Marnia Madre, Nayanit.

The principal station is at Chapul-
tepec in the outskirts of Mexico City,
and is rated at 200 kilowatts for the
:'rgut scti and h;w::g kl:ilomu. five

, for t equipments.
With the cxc:rtion of one small tube
transmitter, all the apparatus is of
the quenched-spark type. However,

or telephony, and charges an umbrella
antenna supported by a 240-foot steel
tower. The antenna current is nor-
mally about twelve amperes using
counterpoise. Power is supplied from
a tensalowatt Westinghouse 60-cycle
generator, operating a  2,000-volt
motor-generator unit. It has been
found necessary to replace the prime
mover, a gasoline engine, with a
crude-oil Fairbanks machine, due

Officia) radiophone statison of tde State of Chlhuahua

these will be all supplanted by the
more modern and tremendously more
efficient continuous wave transmitter,
such as is now used by the State Gov-
emment of Chihuahua, a picture of
which is shown. This s a two-
kilowatt set of American manufac-
ture, adaptable for either telegraphy

to the instability of the former.

Civilian wireless is becoming quite
as much a problem in Mexico as it it
elsewhere for the manufacturers, and
they will be hard put to take care of
the tremendous demand for apparatus.
However, the more serious problem is
in comnecting up some 160 cities and

Original from
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large towns, not to mention the in-
numerable villages and isolated indus-
tries, now without telephone commu-

nication.

‘Receatly 1 conducted a series of ex-

riments on trains of the national
ines to determine the practicability
of using radio telephony to supple-
ment the present system of dispatch-
ing trains. I have had the pleasure
of being present at a number of orig-
inal experiments in wireless commu-
nication of these and former days, but
I cannot recall anything that gave

RADIO IN MEXICO

quite the same thrill as talking from a
Mexican express train going forty
miles an hour from the capital to
Loredo. We installed a set recently at
the Hotel Regis, Mexico City, and the
first night everyome wanted a comcert
from the states. That it was a large
order can well be appreciated, but what
is a few thousand miles to a good am-
plifier? Presently we heard music and
then it stopped, and a voice said,
“Hello — Hello — Hello, this is the
broadcasting station of the General
Electric Company, Schenectady, New

Emergency Radio Equipment

about sending an SOS from an
airptane when anything goes
wrong, but proper coasideration of
the matter will dispel the absurdity of
the)d?. geople o killed in th o
ew are in the air
'-?yit is when the aircraft hits the
ground that objectionable things hap-
’Eomjdea for instance t:,at an ais
e is flying through the air a
rbe engine ::gddally stops. In nine
cases out of ten the pilot will be able
to “land” the airplane safely, but if
the ing takes place in the sea out
of sight ot the shore, or in the middle
of some desert—and no one knows
that the plane has “landed” — the
chances of rescue are doubtful, to say
the least. On the other hand, if the
operator sends out a distress call as
soon as the trouble occurs, there is a
good chance of the occupants of the
aircraft being picked up.

As airplanes are equipped at present
it is only possible to send out wire-
less siguais while the aircraft is in fuil
flight. If an air-plane has “landed” on
the sea or ground before the operator
has had time to send out a distress
signal no signal can be sent, and need-
Jess to say innumerable cases of hard-
ship and loss of life have oocurred in
this way. This has been especially the
case where marine afrcraft is con-
cerned. On one occasion, to quote
a well-known , a seaplane
crew which included a wireless man,
floated about for four days without
food or water just because the wire-
less set automfatically became useless
directly the seaplane “landed.”

Somewhat similar accidents fre-
quently happen to aviators whose line
%fhﬂig‘ht ulu::“t!:'ny aﬁ.:;as the desert.

ey may it mecessary
to land through emgine trouble some
hundreds of miles in the heart of the
desert. and if it is impossible to get a

ITmymndw:hzrsbsurd to talk

Digiized by GOORle
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Licutenant R. A. F. Ressrve

wireless message sent out before the
plane lands, only those who have suf-
fered the torments of sun-blistered
skin, trimpin¥ over loose sand, and
the agonies of thirst and sandstorms,
will realize what it means to come
down in the heart of the desert.

Last year the French General
rine set out to fly across the Great Sa-
hara Desert of Africa from Tamau-
rasset to Timbuctoo. He never reached
his destination. Proof has since been

> I‘I'{hc Parson” Maynard, Jeannette Vi

In and Mise Thuis Magrane whe gave a

radle concwes from am alrplame In Right
rerently

established that he was forced to land
on the desert and although his ma-
chine was fitted with wireless, no sig-
nals were received from him probably
because there was no time to transmit
before the plane landed in the desert,
and of course once the plane was on
the ground the wireless was useless.
There are two reasons for the im-
possibility of wireless transmission
once a plane has “landed.” First,
there's no available primary voluc
because the generator for stpplying ¢!
primary voltage is driven by a small
propeller which is driven by the
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York, thig is the last selection of the
eveniag, piease write.” Well, that was
quite a thrill, also. The local papers
talked about it for a week, radio
occupied the front page to the exclu-
sion of other news items such as rec-
ognition and oil. Any night we hear
amateurs, hundreds of them, from
New York to San Francisco, somg
loud as a nearby Klaxoa.

1 should like to arrange for tele-
phone tests this Fall with those who
may be interested.

For Airplanes

draught of air from the airplane pro-
peller, so that when the airplane lands
and the propeliers cease to revolve

there is no er for the wireless set.
It might be mentioned here that the
propeller of the tor is not

driven by the dra of air from the
main propeller on some aircraft, but
is made to revolve by the force with
which the aircraft is flying through
the air, and in this case also the

erator is quite as useless for function-
ing once the aircraft “lands” as when
the former arrangement is used.

Another rcason for inoperation of
the airplane wireless set from the
ground is the trailing aerial generally
used on dircraft. This aerial normally
hangs down from one hundred to two
or three hundred feet below the air-
plane. It will easily be understood
therefore that directly the aircraft
“lands” this aerial becomes useless.

So far no practical solution of these
problems has been put forward. Some
experts have suggested a small gaso-
line motor to drive the generator, while
others are under the impression that
an accumulator batt would serve
the purpose. Another idea is to use a
specially hand-driven generator some-
what similar to those carried in life-
boats. None of these ions are
of very much value for, a other
drawbacks, they entail added weight
which results in Jess cargo and passen-
gers on the aircraft.

The solving of the trailing aerial
problem is less difficult, although there
are still some intricate points to over-
come., Experiments have been carried
out with aerials rigidly fixed to the
body and wings of the aircra®t and al-
though these have so far only proved
efficient for reception purposes asd
transmission over very u&‘n distamces,
there is little doubt that this idea when
it uitimately becomes perfected, will
solve the aircraft antemna problem.

Experiments with a special type of

Original from
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collapsible kite carrying an aenal of
three hundredh‘fea of seven unlnd
copper wire has given good results,
Another idea for the aerial
is a oollapsible steel mast, built in sec-
tions, which can be run up from the
body of the aircraft once it has “land-
ed,” but this again has the disadvan-

tage of bang rather weighty as well
as a

FoG AND AIRCRAPT \WIRELESS

A striking example of the value of
the wireless direction finder to air-
craft in fog was given at Croydon,
the London terminal aerodrome, on
October 21. The inward air mail from
Paris was due when a dense fog set

THE WIRELESS AGE

in. Communication with the air nml
was immediately established by the

wireless direction finding stations, and
the ground operators were able to as-
sist the pilot of the air mail to find
the acrodrome; where a perfect land-
ing was mde.
tia pon the above incident
* British aircraft
and the ial organ of the
g 1 Aero Club, says:

"Tlm incident seems to point the
moral that every machine intended for
passenger carrying should be equipped
with wireless. It seems to be reason-
ably certain that if this machine had
not been 50 equipped the pilot would,
in the exceedingly thick weather which
prevailed, have compelled to make

May, 1922

a forced landing, with it may be, un-
toward consequences. For their own
sakes the aerial transport companies
should sec to this. The value of direc-
tional wireless was well established
during the war, and there is no reason
to think that it will be any less essen-
tial in peace fying. As a matter of
fact it will have to become a part of
the equipment of every mail and paa-
senger aircraft, and much as we dis-
like a multiplication of regulations we
are of the opinion that the sooner it
is made compulsory the better. Air
navigation must be made safe at all
costs, and any practical aid to safety
should be adopted sooner rather than
later.”

Armstrong Patent Sustained

Hl:'. a } of the De Forest
elephone and Telegraph
Lompany against the decision of
the United States District Court for
Southern New York, which sustained
the contention of Edwin H. Armstrong
that the De Forest Company had in-
fringéd the famous feed-back patent
No. lng;“qg.hubeendmedbythe
Circuit Court of Ap-

pnls. for the Second Circuit.
lo'I‘he decision, in part, was as fol-

ws:

“The patent nn suit was granted for a
wireless system on October 6
1914, and on an apphication filed October 29,
1913. There are twetve claims in suit. All
are beld to be infringed by the decres be-
low. Tbeuvmtdnabmmu
in the arraagement and connections of the
decllrdnal apparatus a:d nm'lu statioa of
a wireless system and particularly a system
in which the so-called audion is used a¢ e
Hertzian wave detector, - object hang to
mplizethe effect of the received waves

iu

nitioa of the sounds in the telephone
other receiver, more reliable eo::
munication may be established or a grester
a:.lllu of the transmission becomes pousi-

&“lt‘b,e pteum.i while 2 smda‘:r:( Colum-
lllvm‘ l‘ﬂ‘ OI’I wWaAsS an

tor and had a sta-
ticnathil home. he observa-

tiens which led him to suspect that the

with some
wvvmﬂmthcdemmd&e
frequency by inserti thevh”n‘»
n te circuit

- - th?d::lof e :
mmlnto fequency waves.
Then bhe o-Mnotonl that the radio fre-
carried over into

quency waves could be
e Bate circuit, but that they could be

that unplxbed the energy derived from
the local battery in the plate ci nmm
chm (! or wave § and that
they could edimothe‘mﬁ wtere
thq increased the poten

md‘a::l‘} ‘:&uu tnmed-hu;:’ n—
re-

increased normally
?&mmo(&mwmw
o receiving signals. It was in this way
hedmghtoﬁhommﬂmwbcb
been s great advance in the wircless art.

“But it is sought to defeat the patentee

%

by the claim of prior date of invention by '

DeForest and some patents in the prior art
are also submitted : defenses.

“The testimony of DeForest has been of-
fered in evidence by which it is sttempted
10 show that be had conceived the inven-
tion in 1912 and 1913, and that be is, in
point of fact, the prior inventor. The ap-
peliant offered in evidence DeForest’s ex-
perimental note Inolu showing entries made
under date of June 21, 1912, where there is

E

‘feedlud(:ir ’ ‘iaput circuit’
or ‘output circe
not found in the

é
%
|

Amateurs Assist Assoc1ated Press in Emergency

T HE snow storm which raged over

the Northwest on February 22
and 23 played such havoc with tele-
graph and telephone lines that the As-
sociated Press news scrvice was bad-
ly crippled. According to the Minne-
apolis Tribune the emergency led
that paper to organize its first wire-
less news service.

“With the aid of the University of
Minnesota radio station, and a dozen
wireless operators of the Twin Cities,”
states the , Tribune, “The Tribune
supplemented its halting wire service

radio bulletins,”

Digiized by GOOGl e

When the Associated Press service
was completely cut off early in the
evening the University wireless sta-
tion sent out an SOS for news and
sought to get in touch with the Asso-
ciated Press offices in Chicago. Re-
sponse was prompt and eager. Ama-
teur operators, anxious to help, sent
in what news they could find and n
a short time after the first call, bulle.
tins had been received from Illinois
and Indiana points. By midnight the
Tribune had the news flashes from
the navy station at Arlington.

At this stage of the game the ama-
teurs of the Twin Cities extended their
radio service to include points through-
out the Northwest. The Tribune, as
§t received its bulletins, forwarded
them to the Associated Press offices,
and the amateurs forwarded the news
to stations in the Northwest, which in
their turn relayed to stations still fur-
ther on. It was not only a great night
for the amateurs—for they were given
plenty of opportunity to work during
daylight—but it was a time of emer-
gency when radio cane in for a thor-
ough test, And radio did not fail.

Original from
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| EXPERIMENTERS’ WORLD |

Views of readers on subjects and specific problems would like to
havedbamedinatiﬂadcpammwm ppmd::?

be a:

by the Editor

Modulating the Output of Your C. W. Set

By Clara A. Phillips
FIRST PRIZE $10.00

it may bec inserted in a variety of
places. If A.C. is to be used on the

lates of the transmitting tubes, the

ey may be inserted in the primary
lead of the high-voltage transformer,
but if the high voltage is to be rectified
it is not recommended that this meth-

b NE — two — three — four

— five — Hello! Hello!

Hello! How's my modula-
tion now?” That is what one hears
almost every evening if they live in a
locality that has a few radiophones.
Radiophones are winning larity
owing to the ease with which they can
be understood, but for a phone station

.

to become popular it is necessary that
its modulation be good. Perhaps the av-
erage amateur experiences 50 much
difficulty in securing good modulation
because there are so many different
ways in which to modulate the output
of the transmitting station.

It is equally important to get good
modulation with k%y as \;ilth voice, for
n;oodnotcisu esirable as a good
voice. The matter is somewhat sim-
plified when modulating with a key as

the tube is always oscillating and
therefore gives out a smooth note,
whereas if the key is placed in the
primary lead of the high-voltage
transformer the tube must build up
each time the key is pressed and does
not give a tone that is pleasing to read.

If the amateur wants to make his
signals audible at a receiving station

F/'y. X 1

Various meduiating cireuit dlagrame

od be used. Satisfactory resuits are
obtained with the key inserted in fila-
ment center tap lead or in the grid
fead. The key may also be inserted in
the ground lead if the power output is
not too great, but this is not recom-
mended. The most satisfactory place
to modulate the output of the trans-
mitting station is in the inductance.
Two or three turns of the inductance
are shunted by the key. This method
is best where a chopper is not used, as

U
- w0

4

;

which employs a mineral detector
some method must be used other than
straight CW. He has two methods,
buzzer modulation and chopper, from
which to choose. Buzzer modulation
is the cheapest and is efficient if the
buzzer can give a steady note when the
key is elsewhere iu the circuit. Figure
2 shows the circuit the writer has se-
lected after trying the chopper and
also the buzzer in the grid lead as
shown in figure 3. The method shown

PRINCETON UNIVERSITY



battery.
'znll 110-voit A.C. motor, such as
dentists use, a chopper may be made
z’:utening to the armature shaft a

or hard rubber disk four inches
in diameter in which is set 12 brass or
copper studs that are flush with the
outside face. An old set of copper
wire brushes, such as arec used on
small starting motors, make excellent
brushes for the chopper. The key is
connected as shown in the diagram.

If the amateur wishes voice modu-

lation he has a variety of systems to
choose from which perhaps is the ve
reason that he experiences so
trouble in getting good voice modula-
tion. The most simple system is the
insertion of a microphone of low re-
sistamce in the lead. This
method is alright where the power in-
put and output is not large and where
an amplifying tube is used as a power
tube, or where the receiving set is
made to oscillate and thus transmit
voice. It is not desirable to use this
method where the output is over five
watts becauee the energy in the an-
temna circuit is 50 great that it causes
the carbon granules to become
thus distorting the modulation. An-

THE WIRELESS AGE

other form of this miethod is to shuut
the microphone with a few tumns of
wire to act as a by-pass for some of
method 8 known o the “Absorption
m is known as the i
Mecthod.” In this method the micro-
phone absorbs part of the radiated
energy and ulates it with voice.
This 1s accomplished by making a sin-
gle tum of heavy insulated wire
around the inductance and ocoanect-
ing the microphone directly across the
ends of the loop. These three meth-
ods are not very satisfactory as the
energy lost in absorption is too great
to insure efficient results.

By far the best method to use for
voice modulation is the methad which
employs a modulation transformer,
those put out by the various manufac-
turers being fine for this work. If
the amateur desires to build his own
modulation transformer, however, the
following will give results. The
core is made up of Norway soft iron
wires, one-half inch in diameter, se-
curely bundled together by a small
card-board tube. The primary is
wound with 265 turns of No. 26 5.C.C.
wire. The secondary is similar to the
secondary of a ¥4-inch spark-coil. If
the amateur has several coils which
he thinks might work as modulation
transformers he can easily tell which
is the best by connecting the phones
across the secondary and connecting
the microphone battery in the primary
side and spesking directly into the
microphone. It is important that the
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microphone be spoken’ directly into
when modulating the voice over the
air. The coil that gives the best modu-
lation as determined by the clearmess
of the articulation and sy streagth
is the one to use. It ncrease
the radiation of the set by shunting a
condenser across the terminals of the

-coil modulation transformer but

e modulation does not change.

The location of the modulation trans-
former depends the circuit em-
ployed. With tubes used as oscillators
the best place for the modulation
transformer is in the grid lead, though
satisfactorg' results are obtained with
it in the flament center tap lead. If
one or more tubes are used as modu-
lating tubes the transformer must be
in the grid lead of the modulating
tubes. While it is possible to modu-
late three or four tubes used as oscil-
lators by one modulating tube, it is
recommended that every oscillating
tube have a companion modulator. I
personally prefer this crcuit as I have
been able to get almost perfect modu-
lation.

In order to get good modulation it is
essential that the microphone work
properly and too much attentiom can-
not be given to this valuable instru-
ment. It is not good policy to pur-
chase an inferior make in order to re-
duce the cost as a standard micro-
phone transformer will give better
service and better modulation. And
after all isnt that what we all want?

Modulation System for Moderate Power Sets

transmitter and modulation
system described in this article
will ‘be found to be efficient am‘l
practical from an operative point o
R T e
on part of the writer.
Many oecillation circuits were experi-
mented with and almost all the ac-
cepted modulation systems were
thoroughly tried out before the sys-
tem here presented was finally selected
as giving the best all nt?nad results
on sets ranging in power from § watts
to 25 watts. nft is well known, for ex-
ample, that some modulation systems
which are satisfactory for low powers
w:‘;l‘mt prove elﬁcte_rh' nt on medu;in;l ?r
high powers, is was speci y
avoided, as I hoped to increase the
er of the transmitter, and there-
ore wanted a modulator which could
be adapted to all powers without much
change.

Figure 1 shows the connections and
circuit of the transmitter. The oscil-
lation circuit is the series feed circuit
in which the plate generator is direct.

By K. Gitlits
SECOND PRIZE $5.00

ly in series with the plate and grid
coils. The plate and grid ooils are
;vound tb.e‘u abasﬂit coil on t‘h;‘ umem
orm, a space o
between the tw:g coils. The coils are
wound on a 3-inch spherical variom-
eter form made of wood, and there
are 30 turns of No. 20 D.C.C, in each
winding section shown in figure 2. In
serics with the two sections of the
plate grid coil is connected a one
micofarad tel e condenser which
shunts the te generator, thereby
providing a by-pass for the radio-
frequency current and so affording
protection for the generator windings.
The other end of the two coil sections
go to the plate directly and to the grid
through grid condenser and leak.
The grid condenser is .0o1 mfd. and
the grid leak is 10,000 ohms; these
values having been found 10 give best
average results between the powers
of 1%,‘“ 25 watts,

e plate and grid coils are conpled

in variometer fashion to the output
circuit in the antenma, which consists
of two windings of 10 turns each com-
nected in series on a §-inch cylindnical
tube; the windings having a separa-
tion of ¥4 inch to allow space for the
variometer shaft. The winding tube
should be of dilecto for best resuits,
but an i ed and well-baked
cardboard tubing will also give satis-
factory results. Ammteurs will find
that unusually good results will be ob-
tained if heavy litzendraht, which can
be obtained at any radio store, is em-
ployed for the antenna coil. This coil
is tapped at every three turns, allowing
sufficiently fine adjustment for wave-
length conmtrol. e coupling is ad-
justed by rotating the plate and grid
coils. In tapping the litzendraht care
should be taken that all the strands
are carefully rated, the enamel
scraped off well and all strands prop-
erly tinned, otherwise, a high resis:-
ance may be developed. Also when
soldering no traces should be left on
the tube or the panel, for otherwise
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leakage paths will develop and dimin-
ished output will result.

It was mentioned in a previous para-
graph that various modulation systems
were experimented with. The micro-

was used in the antenna but un-
favorable results were obtained when

EXPERIMENTERS

which might be dispeased with. The
simple modulation of grid injection
was tried and experimented with un-
til with proper modifications in de-
sign goof results were obtained over
the power range menmtioned at the
start,

4
L]
Aniesme N
Lo * v onngo=™

Fla. 3
Cirouit diagram of moedulatisg sysiem and ooll wiadiags

powers in excess of 10 watts had to be
modulated. The Heising system of
plate modulation was also tried, and
this gave excellent results, but this
circuit required extra modulator tubes,
some accessories like radio frequency
and audio-frequency choke coils, etc.
It was therefore abandoned as | want-
ed to use all my tubes as power tubes
and eliminate all possible accessories

Lﬁ—‘m’[
pood
— I
¥ o i

Fro. 2

In this lcu’cmt the lndio-frmy
speech voltage is y
on the grid of the oscillator. A low
resistance microphone is employed
and supplied with D.C. power from
two or three dry cells in series. Con-
nectue‘d in series \:itb the microphome
is the primary of the speech trans-
former. The secondary is connected
in series with the grid oscillation coil,

Modulating Five-Watt Tube

HERE are several ways to mod-
alate the output of a 5-watt tube.
Some are only slightly efficient,
and can be used only when the cur-
rent udnteddepb;:low d?m mzdisto
insert a t ne in the ground cir-
cuit of a transmitter. This will mod-
ulate the output only when a small
amount of curremt 1s radiated, and
even then the entire output of the
transmitter is not modulated. The
microphone must be especially con-
structed to carry a heavy current or
it will pack after it has beem in use
oaly a short time.
Angther method of modulation is
that known as the absorption loop

By Floyd Rittman
THIRD PRIZE $3.00

method, in which 3 few turns of wire,
shunted by a telephone transmitter, is
slipped over the inductance. \When
the telephone is spoken into the
amount of current absorbed by the
few turmms of wire varies, thus im-
pressing the speech upon the output
of the transmitting set. The few turns
of wire may be slipped back and
forth upon the inductance until the
Pou'nt is found where the modulation
is the best. This type of modulation
is better than the one explained be-
fore, but like the former method, it
can be used only on transmitting sets

where the output is small. One thing
to mommuz,nit is the fact that it

WORLD
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and is shunted by a .001 mfd. con-
denser to by-pass the radio frequency.
Note well, that a condemser much
higher in value should not be used to
shunt the secomdary, for it will have
a low impedance to speech current
and thus short circuit any speech
voltage which may be d

across the secondary, and no modula-
tion will be obtained.

Now the most important feature
in the modulation system here de-
scribed is the design of the
transformer, If this is not properly
designed poor and incomplete modu-
lation will resnit. A Ford spark coil
will give good results, but a trans-
former based on proper values for
the primary inductance will give bet-
ter results. This transformer has a
ratio of 30 to 1. The core is made
either of a bundle of iron wires hav-
ing a diameter of J§ inch, or of sheet
transformer iron stacked up to give
a cross-section of 3£ x 34 i %be
core is bound with linen tape or stiff
gperand wound with 300 tumns of |,

o. 18 S.C.C. in about four layers.
The primary is then bound with one
thickness of heavy stiff paper such as
oak tag, and wound with 9,000 turns
of No. 30 enamel wire in about 28
layers. This wil give sufficient sec-
oudary voltage to modulate the radio
frequency output of the oscillator
completely.

It will be seen that the circuits are
simple and relatively inexpensive and
that the modulation system requires
extremely little apparatus. The re-
sults obtained will show that this cir-
cuit delivers the goods and will recom-
pense the experimesnter for the little
trouble and labor involved in its con-
struction.

Transmitters

requires only a few turns of wire and
a telephone transmitter,

In order to use the modulation loop
on the set which I described in the
February Wizaress Ace, a change
must be made ia the inductance. One
of the end supports must have a hole
as near in size to the inside diameter
of the inductance tube as possible. A
piece of mbingdhrge enough to slide
through this hole loosely, is wound
with a few turns of wire. The num-
ber of turns which works best must
be determined by experiment. This
tube is put inside the inductance, and
the amount of current it will absorb

{Continued on paper Ox}
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THE New Haven Radio Association held
a very swocessful meeting March 30, in
the ncw permancat quarters of the club in
Fraternal Hall, 19 Elm street. The occasion
was the regular semi-monthly meeting of
the club and the "attendance was large
despite the bad weather, ]

It was announced that the membership
had to 126 and that probably by May
ﬂnmrk will be reached. The clab will
continue its activities through the summer
0 that the aew members may be instructed
in wireless to the effect that next winter

the more details of radio trams-
* mmission may be 3m1nd.A

. A

ARKED progress is being made st

Mount Vernos, N. Y in the organizing
of a local radio organization, to be known
as the Mount Vernon radio club, as a
result of a meeting at the Y. M. C A.
In addition to the club to be opem
to all le in the city who are inter-
ested in 40, it is probable that there will
be formed an organization for licensed
amateurs and recognized radio students.

The latter organization will be made wp
of possibly thirty local exponents of radio
who have wimwg'l.‘n?’r;‘:‘n Myt utd
experiment and, j statements
of seversl of the men who arc interested
in ¢his Istter sation one of its moet
important functions will be to assist the
Mount Vernon Radio CQlub,

The members of the amateur club will
probably offer to take part in discussions,
offer papers and give any sdvise requested

usemg:i of the club regarding construc-
tion of receiving scts, tuning devices and
the most advantageous manner of manipu-
lating them. . .

The Mount Vernon Radio Club in the
meantime will continue and will hold meet-
ings ot intervals. Efforts are being made to
make a ents for the securing of a
receiving set by the club, when it is proper-
ly organized and with the assistance of the
Kmaleur club, the first organization shoald
be successful. a
AHATEURS and others imterested in

radio tlc\r;?logr‘neu:|i :'l:: invited to am
the lar Friday meetings 0
San ?nncim Radio Clud at ‘:s head-
rters, 173 Dolores street, San Francisco.
ﬂ'. clud imvites visitors to its meetings
with the exception of that held the first
.!’-‘min thI:be th, when the session is
to ¢ usinesa,

The San Francisco Radio Club is the old-
est of its kind in this part of the counmtry,
having been organized ten u“" ego. At
173 Dolores street it maintains large quar:
ters, equipped with receiving and transmit-
ting apparatus. Lectures and demonstra-
tions are given. and the membership in-
cludes all grades from the beginner to the
scasoned commercial mdio operator.

At the head of the club arc experienced

radio men. The president is H. W, Dickow,

ing editor of Radio; vice president,
C. Thompson, radio engineer; secretary,
Sidney J. Foss, a commercial operator who
was in charge of radio stations during the
war; treasurer, A Shoemaker, operator,
and :ag::nl-n-ams. A. Burgess.

The Francisco Radio Club was the
first organization to suggest and foster the
"Pacific plan,” which has been a great help
in broadcasting on this coast. Thro fts
information department it has succeeded in

resenting to
ish vecep-
ntic re

Admiral By !{n;y B. Jackson

W. E. Burne the firet prize for

thon of Amerivan amateur trane At
200005

putting a stop to transmitting by amateurs
during concerts. Through its service the
club “keeps the air clear” in this districe,
end amateurs who violate the rules are
promptly reported,

Secretary Foss was for some thne the
youngest radio operator in the country. He
started when he was 15 to learn the mys-
teries of radio, and still is an enthusiast.

a a

THE officials of Richmond, Va, have

adopted a set of rules covering the instal-
Istion of amateur wireless stations, which
provides that such installations must comn-
form to the provisions of the National Elee-
tric Code. A &

FINLEY DAVIS, West Second street,

was elected president, Paul Scrimsher,
Locust avenue, vice-president, and William
Gess, East High street. secretary-treasurer
of the Junmior High School Radio Club,
Lexington. Ky., at the organization meeting
held March 29 at the school.

The club is composed of Junior high boys
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T HE Peninsula Radio Club beld a

interesting meeting, March 19, in
army Y. M. C A at Fort Moaroe, Va,
when several matters were under discussion.
Eleven members were present. It was an-
nounced that the demonstration by the chubd
at Elke’ Hall, March 16, was a success.

Major Coalton iectured before the club
on April 1 on “Radio and Audio Frequency
Amplification®

29 in the Shortridge High School

mt, I* Indianapolis, lnd.';l‘:ulndinu
of Radio gineers

the tentative broadcasting n ol the

dianapolis which will deal with local inter-
ference problems, both amateur and
merical.

ocom-
a a
ANOVEL(QMo(dnbﬁndioM

Armory, New York,
29, indpsive.willhtnendl:?!boo&.
where the radio amateur wmy trade his ex-

A DVICES bhave been recsived from

Pierre Corrot of Paris, editor of a leading
French wireless magazine, that ame-
teur stations have recently heard messages
from 1ARY, the University of Vermont sta-
tion at Burlinnon.AVt. A

FOR‘!‘Y members of the Reading Radio

Club of Reading, Pa., gathered at Sterl-
ing Lodge in Hill Crest on March 10, to
celebrate the first anniversary of the elub
A btanauet, addresses and entertainment
featured the evening.

_Harold Landis, president of the club, pre-
sided at the banquet. On the speakers list
were H. W, Rentschler and Edwin F, Deem,
secretary of the P, & R. Y. M. C_ A. The
speakers revicwed the progress made by the
club during the year and predicted that the
next year will witness a phenomenal in-
creuse in its mnlzrity. A

THE Norfog. Va.. Radio Club, which met
on March 29, a

uthorized the
of a committee to take charge of m organ-
ization's work. Those who want information

PRINCETON UNIVERSITY
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about radio, or who nced assistance in get-
ting started have been asked to get in touch
with the secretary of the club, 222 Brewe
strest. )

The problem of interference of local ra-
dio operators with concerts from the
also was taken up, and steps will be
to sttempt to minimize that interference. .

4 a

CVIL Scrvice examinations for junior

physicists to fill vacancies in the Bureau
of Standards, 1 ment of Commerce,
Washington, D. C,, will be held on July
S and August 25, next. Intending applicants
may secure full information and application
blanks of the Civil Service Commissi
Washington, D. C., or any locad branch

fis

the Commission. Apphicants be ex-
amined, at their uvest, on T:?Cof the
following subjects: 50, heat, electricity,

mechen and physical metallurgy.
The u“hfksop:)?me popfiﬁon: to be filled
range between $1,200 and $1,500 a year, with

an additional bonus of $240 a year,
a A

S IXTY-EIGHT amateur operators met on

March 9 at the Hotel Muchlebach, Kan-
sas City, Mo.. to nize the Radio Club
olGxiumKupu ty. 'l‘lm‘rﬁmwo
pose is 10 appoint a regulator for amateur
traflic and %0 establith &« means of penalis-
ing operstors who cut in on concerts given
® fixed intervals, by petitioning for a re-
vocation of sending lhicenses

activities of the Roselle
Club, of Roselle Park,
N. ). was a lecture by Panl F. Godley,
which included a description of his ex-
periences in Scotland and also the appa-
ratus wsed in the tests,

Oa March 23, E W. Ti
interesting talk on “Amplifying
ers and sers.”

On February 24 last the club beld a

the music for which was furmished
rely by radio from WJZ station.
The chud is ¢ in membership
activities. It was organized im October,
15 members. 4
is 72 ﬁ'!;b;dchb will, in
vance
Copies sy be
C. A. Reberger, Roselle Park, N. J.
ecture by Paul Godley was given
High Auditorium t
Roselle Park, at 8 P. M., Tuesday,
nvitation was extended to all
terested to attend this talk b; Godley.
officers of the Roselle Pa
¢ R. H. Horning, ident, 2ZKK ;
. vice-president ; A. Reberger,
secretary ; H. Ryder, treasurer; H.
manager, 2BCC; P. J.
wica)] adviser, A

a
Abreast Of The Times
By R. R Coates
A GREAT many, of the amateur radio
the

$
i
B

1]

ifigt
} {6"%

Is

O B
PoF ‘E
Mgt

enthusiasts of today do not readily sense
value, the absolute necessity in fact, of

b#u in close touch with their hobby.
ey

. Not an
advertisement within its covers should be
overlooked. various advertisers are
quite glad to forward duc‘:irin matter
pertaining to their wares explaining
their respective merits; many of these con-
taining the latest developments of the in-
dustry. It pays 10 write the advertisers.
open forwms where hundreds of ama-
teurs all over the comntry meet and tell of
their expericnce and discoveries is another
fling of thee clinpiten s b
| 4 € Clippings and pages w
found one of the most valuable assets.
Radio holds a wonderful future, and—to
those who wish to specialize—remunerstive
returns. One cannot afford to miss a mg:

broadcast your findings:
prove the arguments of others and you will
soon find that you are improving at a tre-
mendous rate.

The ameteur who has constantly sbout
him every obtainable book, cataloy, clipping.
folder or other descriptive matter devoted
or pertaining to his hobby will be found the

‘COPPERWELD”

ANTENNA WIRE

The Seper-Streagth Copper
0% Streager Thaa Oepper
Better than Selid Coepper or Strands.
BUY IT IN CARTONS
At Your Dealers
100-FT. CARTONS - 200-PT. CARTOND
1astalling

KXPERIMENTERS WORLD 67

better versed and in consequence the most
successful A

'l‘hirdm BE.3
Camp Lewis, Wash

April 2, 1922,
Editor, “Wireless Age,”
_ Dear Sir: | have read the N. A. W, A,
ftem on page 42 of the March, 1922, issue
of “Taz Wixkiiss Acx” concerning the re-
ception of Dr. A. F. Banks’ 1S-watt C. W.
transmitter st San Diego, by Mr. Dow,
Wailwku, T. H.

I believe we can go Dr. Banks one bet-
ter, as Mr. Dow reports signals QSA from
this station, ex-SC3. He did not mention
the date, however, 50 have written him for
further particulars.

WehavebeenmiuaS’tmlCom
SCR«67-A phooe set with one extrs S-wan
oscillator, making o total of three VT-2%,
with & key in the modulating circuit for
plain C. W. work We have a seven-wire
antenna 75-fect long and 40 feet high of the
inverted “L" type. Transmitting wave-
length, 350 meters. Radiation, | to 1.6 am-

peres.
SHELBY ]. BLONG,
Saf Serge. Sig. Carpe e e

T the first meeting following incorpor-
A ation of the Executive Radio Cow":;!.
Second District, which was held at the
Radio Institute of America, 326 Broadway,
on April 11, J. O. Smith declined another
term as Chairman and was succeeded by
R. H. McMann, who has been Vice-Chair-
men, The other officers elected are: Vice-
Chairman A, A. Hebert; Corresponding
Secretary, R Hertzbery; Recording Secre-
tary, B. B. Jackson; Treasurer, Joseph
Seantley; Traffic Supervisor, F. B, Ostman.
adopti b?':':'m and a final “f g.

option of by s report of the

» i which showed that
of the recent convention
and ition were approximately $3,200,
It was decided to hold the next annual con-
vention and exhibition during the first woek
of March, 1923.

Prize Contest Announcement

vear-round series is:

The subject for the new prize contest of our

BROADCASTING RECEIVER
FOR LOOP ANTENNA

The increasi

larity of ano gn-
quency Amplification
is bringing constant
demands for a receiv.
ing set employing a

Crosixg Date  ::

Juse 1, 1022

loop aerial which can
be set entirely in-
doors. Complete con-

at the carliest practical date.

August, 1922 issue.

Contestants are requested to submit articles
Prize winning articles will appear in the

All manuscripts should be addressed 10 the
Contest Epitor or THe WikerLess Ace.

structional details and
wiring diagrams of
this set will interest
many of our readers.
Radio F Am-
plification is conrn-
tively new so brin
out all the little hints
on this subject.

”cmmrrlm—)u-un 1%

on  the announced
™IE Am the view-
presented, s ty

PRINCETON UNIVERSITY
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THE WIRELESS AGE

il P v e
al m state o
cthball sournament firsls,

Mr., C. H. Phillips, instructor in physics
and mathematics, been usi

Acthur Kaviman, one of the students,
:ﬁn' odmected to u:is‘tn: the work m
ving messages. apparatus w
very satisfactorily and the use of the radio

phone was both instructive and interesting
to the students.

North Twentieth street.
4 &
sT‘UDENTS of the Central High Indus-

trial School, 17¢h and Wood etreets,
Philadelphia, P2, have formed a radio chub

construction department
school. G. Swift. 254 5. %sh street,
S ok e e
e strects, L,
%:eb‘;dbwim 1702 Race street, nc?ny
club was organized a yvear and no
has thirty members. e o
a a

OULD-BE smateur wireless rators
w mthefu

i

The regular wireless receiver is wound to
1000-3000 ohims resistance, whereas the ¢ele-
phone booth receiver—the ordinary attach-
ment on tslephones, is wound to 75 chms
resistance. It is thus eaqy to undersmnd
how valueless a telephone receiver would
be ¢to an amateur wireless openator.

Fikching of recsivers {rom telepbone in-
struments has become 30 extensive in Paris
and other French cities ¢hat the Freach

authorities have sent out a alarm
by arcdlar station te oper-
ators to be on the against this form
of theft

Modulating Five-Watt Tube Transmitters

(Conttnued frem paps €5)

regulated by sliding it back and forth.
The modulation depends on the
amount of current absorbed.

The best modulation of the output
of a small phonc set is obtained by
using @ modulation transformer in
the grid circuit of the vacuum tube,
as illustrated i&eth;:‘i’a]l{ram.
secondary of ulation trans-
former is connected between the grid
of the tube and thebgld on the
inductance. A vanal enser of
.00t mfd., is shunted across the sec-
ondary to help in tuning the modula-
tion. This condenser is the main ad-
justment for modulation. A tele-
phone transmitter and a six-volt bat-
tery are put in series with the primary
of the modulation transformer,

To tune the transmitter for phone
when using this type of modulation.
set the condenser which is shunted
across the modulation transformer
(C-1) at full capacity; tune the trans-
mitting set for best radiation on the
wavelength desired; turn the con-
denser C-1 slowly to decrease its ca-
pacity. You will notice that the radia-
tion will drop slowly at first, but soon
a point will be reached where the
radiation drops off abruptly. At a

Digiized by GOOGl e

point just preceding this abrupt drop
a point will be found where the modu-
lation is the best. The extent to which
the outgoing current is modulated may

dogh Wwtoge-2C

on swraight CW. To obviate retun-
ing the set when phooe is desired a
single-pole single-throw knife switch
across the secondary of the modula-

O8O0 w/n I—IJ t Srioment Jrposformer
PLATED - R 4 |
#a&u ; y
o WGz —_
[-—/"{—]’ ‘
Mot o Trevrsfirmey, (14
PR T oot
Mg-oorene Aoy —-H
: =
L Frapeency Bntiw

Connections for modulating a Ave-watt tube transmitter

be determined by listening in on the
receiving set while tuning for modu-
lation. The phone should be heard
plainly in the receivers.

The radiation of the set on
will not be as great as the radiation

tion transformer will short the secon-
dary when C.W, is to be used.

Buzzer modulation may be used by
substituting a buzzer for the tele-
phone transmitter with a key and bat-
tery in series.

Original from

PRINCETON UNIVERSITY



STATIONS WORKED AND HEARD

Stations worked should be enclosed in brackets. All moathly Ests of distant stations

worked and heard which are received by the 10th of esch month will be published im the O
O next month’s issue. For emample, lists received by November 10th will be published
in the December issue. Spark and C. W. staticns should be arranged im separate groups.

SBDE, B. BEENEARD, 136 Omtral Pesk 2{:, Zanm, Zawf, 2k, Diw, buim 4xd, San, Sbu, Sfv, Skp, Snz, Suu, Sm, Becf,
Waest, New York Olly (Fohrvary) w, 2cie, 2cl, 2om, 2pv, 2rm, Z» 8ago, 8agz, 8aim, 8amj, Semm, Sace, 8aqf,
vl lrd 1uj. lse, la 3abd, Jajd, Jerm, Jem, 31, 3fd, Jhj, Jok, B8aqv, Baqz, 8aco, Bard, 8arm, Sawm, Baw
cw_'“-l“."l"l'd"”l"‘ We 3w, Jud, Jax, Jvw, Jxm, Jso, 4bx, 4ea, Sawz, Bax, Baxc, fibaz, 8bd, Sbdk,
mlﬂhhﬂ-'!" Mm- bel, Jous:  Baav, Saci, Bafa, Bafb, Saig, Bahh. Sahs, Baiw, Sbchu, Sbel, Sbds, Bbef, Bbix, Sbil, Bbit, Sbnj,
10kg, bde, lhdg, Icik donc. (o) 138k gaph, Sark, Saxo, Sbco, Sex, Sew, 8od,  Bbox, Sbet, Bbu, 8bur, Sbvk, Sbes.
th_-llo. fr, Sy bj, Jub, 3cf, 3x3, g0 Gy Sox, Sub, 9nj. 8bxa, Sby, &uahsi:m 8cbj,
Je0, Sajd, Jalm, Jagh, Jaqw, Jagr, Sagh AWK, “Cw_lad), lafv, lajt, lajp lamq, lapi, Scas, 8dv, Bge, 8ib, 8iq,
Jalu, Jasy, M*J:Mg . -('g'd{ lark, lary, lavr, Jasf, lazw, lbas, 1 8 8ju, Slw, 80s, Bpc, 8 Sep, Beh,
4dc, 4id, "‘vw-ﬁ':"-m lbea, lbep, lbgf, lbkr, ibkg ible, 1brq  8tf, uk, Svg Bvy, 8pt, Bwr, Saap,
8dr, Sgl, Sqv, Bkr, Siw, Hok,  yyor’ 10d, oug, Ibom, Ibwj, Jcak, lcan, lcgs.  Jasu, Ouay, 9anc, Seaf, Seph, Serk.
8os, 8pr, Bpx, 8qy, Bsp, 8xv, Sawp, Saqn, Sanz, Jeik, dait, llfk lcjz, lcin, lood, lcpg,  Sass, Sblo, 9bel, Sbsg, 9dym, $io, Fkp, 9q.
Seim, Badg, Bawy, Cach, Salv, Rack, Bewd  1ghyii tom, lam Ige, Ind, Irh, drv, 165, Twy,  Can. 9%l
Sonr, Sonw, Suwm, Huzx, Se “M lun, Lxae foae, lxm, Iz, Zaab, Zabq Zadp.  aap, 5. MARTIN SIMONS, 3338 N. 10OM 0.
hmm&ld. §, Sboot, ‘.&xh. MM-MM"'&J‘-Z“W’MM' ¢ ey
Sno. Sbbu, Sk, Sbis, Bbum, Bboj, Ray, g’ 2uui’ 2ywl, Zaws, 2asz, 2ba, Zoak, Zoct, A IR (Febven)
Sbdu, Scgx, Scgm, Skag, (additional ( 2bea, Zbem, 2bg, Zbgz, Zbml, 2bnd, 3bll, (3awn), Jana, 3po, 3jb, Job, Jbum,
8bdu, Scgx, Sogm, Bkaz, Suk, Sym, 8se Zbas, Zbqi, Zbqw, Zbrd, Zbre 2btj, dccd, ccu,  Sdis, (), (M}‘.h Janj, Jemy,
8cfp, 9dp, 9dx, 9ou, 9%kp, 9alo, Saiv, Fuay, 2cim, 2css, 2fs, 2ii, 2ip, 20f, 2pe, Jbdm, Jajk, 30‘ 3bj, Jaw,
‘l-tt' Giiv, wdy, wjz, kdka, nio, dr. 2xd, z.,,.' 5..; 2va, 2xi fone, 2xj fone, 2vh, 8L (Jud), 3za, Jbzi, Jgf, bk, 38,
Spark—8ac{, Bagz, Bakg, Bafg, 8apb, Sadn, 2dk 290, Jead, Jeag Jesy, Jedt, ) Jbhw, 3azh, Jahk. (3w), Jem,
8ceh, Sixq Saig, ma.?.'[u,m 3eny, Japd, lark, 3cg, Jiw, h; Jamw), (asy), A,
IBYA. BUBTON T. VAIL, 173 Levelse Ave. 3aqr, Jas, Jaso, :q .:;. Sie JJ::I. a.'ll:ly. 3":- o Jiz), 4dg, (4en), 4gn, deu.
Schonostady, N. Y. (Mared) :'y: me.h 3:“3:."3&. kh'Mm Jk:. 3';:.' . .::ui u&,ub?*(lr).'w. 13:"’3:'1
Spark—1 1 1aje, lary, lav, 3, b, M4, Ihx, Bl Hz, 3h, Ar, e, 0 gh, » LBWL,
law, lavr, mz.‘l‘g's. :L\,‘m'l. l::k. 1dz, 3qs, & My b

330,3xw dry Abf dbyq dby, 2eek, 2ays, 2dk, 2dm, 2ts, Sxa, Skd, 5kj, Sgo.
id, 4ii, 4lp, (Oontinued on page T2)

)
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1fr, lgm, 1z, lry, lry, lsm, low, 1wq, 2abm,

LEARN WIRELESS At Home

The Demand for Good Wireless Operators Far Exceeds the Supply

The N. Y. Wircless Instd will make you an operator—AT HOME --ln your spare time—quickly, anxily and thoroughly. No previous
tralning er experienes red. Owr l{-n &1:‘1 Course wee prepared by L. R Kramm, & ief Radio lnspector, Burexu of
Navigation, New Yok, wrts are able to Impart practical and technienl knowled to YOU In an cssy S wnderstand 'nﬁ—.
will direct your entire courve. e gynded lessons malled to yeou will prove 0 fascinating that you will be cager for the naxt ese
instruments fornished free, will make it sany 0 Joarn the Code as it was to learn to talk. All gou will heve fo do, o Hoten.

ALAR ' E Vitreless operators recelve axrelient salaries rang-

BlG S I e fmf‘u £125 ;&;}l‘fﬁ) a lunonﬂl and it s only o «s

el stane te better positions. There pract »0 Hmit to r earning

= ‘:-fr' em whe bt yesterday wese Wireless eperators are new hold n-"T-.“l'“m' as woeld and l“l'b e pay and malatenance st
je Hugisoers, Readlo Inspectors, Radie Salesmen at salarios wp 1o $5000 g yeay. S000¢

| ’
FREE Instruments Loty

A o menth’s Post-Graduate Course, il you 0 dadite st eme of
New Teork—¢the Woader
every

12! !nchuv W rolass Mho&ll N. Yﬂ of
! '8
AND TEXT londing Wireloss Sad Steamebly CompaRy. . oS
OOK EASY PAYMENTS &5i=
amtdewn
We will make the payments so oany that uno:‘c&lm
yoo, = M L
enter the fest growing profession—Wireless—may do so.
Send for FREE Bookiet
B IR o i o, 1 ST
p 2 ¢
o ntxm.“or |-‘mu.l or letter—but do & tedey.
NEW YORK WIRELKSS INSTTTUTE
Dept. 816, 218 Broadway New York City

?

L X X ¥ T ¥ ¥ T ] - -
This wenderful set for haraing the eode furnished free with eur soures.
We fornish free to all students, during the course, tAe weaderful =} INSTITUYR,
oet areciiy oo reprodmocd e the Bomen e i et e Bol loaned St gives s0 of bl ldiimampadlisl gl it
students completing the Coures 1 Deps 218 368 Breatwas, ¥. Y. OWy.

The Transmitter shewn is the celsbrated Ommigraph used by several Departments of Send wme, free of r booklet “Fow
the . 8. Government and by the leading Universities, Colleges, Tochnical and Tele- | to Become an Operator,™
graph Schesls throuzhout the U, 8. and Camada. Start the Omnigraph, place the | comtaining hlmk«nm of mﬁum
phobe to ear and this remarkable invention will send gou Wireless Messages, the . inchding your Inatrument A
mene as you wers recelving them through the air, from a Wireless Station bun-
dreds of miles (way. 4 NEWC® +¢ corirtonseprasesssosssssscsses

W‘hm\on-wlyh!mrlm.oﬂ.lwm'ﬂlmmﬂﬂm ]
Omnigraph—the same model Omaigroph as we farnish to ear students. any U. 8. l ABRIOBE - oot ietetaanenas
radio inspecter to verify this,

I (Mportewn ......conc0eee Mate.......

PRINCETON UNIVERSITY
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The Aeriola Jr.

The Quickest, casiest way of
learning radio reception — both
telephony and telegraphy—is by
means of the Aeriola Jr. Once in-
stalled, only two adjustments are
required. The set is complete in
iteelf and includes a variable
taner, a fixed condenser, a super-
sensitive crystal detector and
head-telephones, and antenna out-
fit. Full instructions for installing
and operating are provided. The
Asriola Jr. is good for recwiving
broadcested signals, muasic,
speeches, etc. from nearby sta.
tions. It can be tuned within a
range of 190 to 500 meters wave-
length. Price $32.50.

THE WIRELESS AGE

The Aeriola Sr.

Like the Aericla Jr. the Aericla Sr.
ia designed to meet the require-
menta of novices and beginners
who have no technical knowledge
of radio, but who wish to “listen
in” and enjoy broadcasted music,
sporting news, speeches, etc. It
has a Jonger range than Aeriola Jr.
It has features found only in more
expensive appearatus, such as the
Armstrong regenerative circuoit to
increass the strength of reception,
and a vacuum tube detector. The
set includes also a pair of head.
telephones, a filament and a plate
dry battery, and antenna outfit.
Full instructions for installing and
operating are sent with the set.
Price $75.

As from a Puonograph
The whole family can now listen
to broadcasted concerts, news,
Vocarcla. The music and the
words come out of a horn, just
as they do from a phonograph.
Any member of the family can
cperate it. The Vocarola consists
simply of a horn which is
mounted on the wall or any other
suitable place and which contains
a special, loud-spesking receiver
unit capable of reproducing music
and speech without distortion. It
is connected, in the reguler mdn-
ner, with the amplifier of the
radio set by means of a coed,
which has only to be plugged in.
Price $30.

sraph.

Redio is now within the reach of everybedy.
No loager is it necessary to be an expert. The radle
telephone recelving eet Is as simple as the phone-
Plug in a telephone jack, turn a tuning
kmob, and anybody can listen to concert musle,
speeches, lectures, news and esrmons broadcasted
by one of the many statiens that now make it a dally

Any Novice Can Do It

L and nightly business te entertain and instruet

hundrede who ewn recelving sets. The ether is
literally alive, these days, with sengs of great artists,
the volces of great orators and preachers, the news
of the great events en which the destinies of nations
hang. And, moet wonderful of all, the ether can be
tapped by anybody, with the recsiving sets described
and illustrated on theee two pagees.

The above Apparatus is mads by the W estinghouse Electric and Manufacturing Co.

" Radio ¥ Corporatton
/s..’:j...o.. uhw‘ )

233 Breadway, New York City

Whea writing to adeortioers plrase mention TR WIRBLESS AGE
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Type RA Short-Wave
Regenerative Tuner
Most novices begin with crystal
detection and later use vacuum
tubes. With this unit they can
changefromcrystalstotubes. Only

responds to any wave length be-
tween 180 and 700 meters simply
by turning a knob. An adjustable
tickler coll permits the use of re-
generative amplification with a
vacuum tube detector unit (Type
DA). This tuner can also be used
with Type DB Crystal Detector.
Hence the novice can begin with
crystal detection and later use
tubes and amplifiers with this
unit. A fine tuning adjustment is
provided by a unde-phtc ©on-
denser for tuning in “CW™ sta-
tiong, or for receiving broadcasted
music, news, etc. Price $68.

THE WIRELESS AGE

Now Listen In”

Type D A Tube Detector and
Two-Stage Amplifier
This unit enables the novice to
pass from crystal to tube detec-
tion easily and naturally. It gives
him a vacuum tube detector and
two stages of audio frequency
amplification. are con-
trolled by two rhecetats, one of
which regulates the current to the
detector tube and the other the
current to the two amplifying
tubes. Signals may be received
either without amplification, with
one stage, or with two stages of
amplification merely by inserting
a telephone plug in the proper
jack. The unit should be used
with Radiotrons UV-200 as a de-
tector and UV-201 as amplifiers,
although UV-201 may be used
throughout. Price (less Radioctron
tubea and telephone plug)$70.

Type RC Short-Wave
Regenerative Receiver

This receiver combines in one
cabinet Type RA Short-Wave
Regenerative Tuner and Type
DA Detector and Two-Stage Am-
plifier,described elsewhereonthis
page. Hence it meetsthe require-
ments of the povice or broad-
casting enthusiast wi0 Wants a
modern, compect, portable, effici-
ent receiver which will enable
him to hear distatt stations. Thia
is an ideal instrument for use with
the loud-speaking Vocarols. Mes-
sages may be received with the
detector alone or with one or two
stage amplification. Used with a
load-coil (Type CB) signalscanbe
received on wave lengths up to
1,600 or 2,800 meters, depending
on the antenne. Price:(less Radio-
tron tubes) $132.50. Type CR Load-
Coil can be suppied for $6

There’s News and Music in the Air

Some of the sets like the Aericla Jr.and the
Asriols S¢. are se simple that even ene whe has ne
knowledge of electricity whatever can set them
up and ““listen in” to the messages and music sent
by benadeasting stations or by enthuslastic redie
povices. Other, more sensitive sets, described
and ilustrated on this pags, can be operated after

a fow houre’ experience. By connecting a Vocarela
loud-epeaker with the mere efficient sets shewn
the whele family can *‘listen In.”

Radie telephone breadcasting now takes its place
in the home as a permansnt means of famiy enter-
teinment and the entevtminmnent cests vsrectivelly
nothing after the apparetws hes been installed.

Go to Your Nearest Dealer and Ask for the RCA Line

Radioi:¥:

Sales Division, Suite 1801

o0t Corporahon

233 Broadway, New York City

1"%en writing te adverticsrs pleane mention m WIRBLESS AQE
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ANNOUNCING

The First of a Line of Radio Parts and Products
That Will Be Manufactured Under Our Regular
Trade Style.

THE DASCO VARIABLE CONDENSER

21 Plate—for back panel mounting - - - - - $4.00
43 Plate—for back panel mounting - - - - - 47§
Knobs and Dials are extra

The DASCO VARIABLE CONDENSER represents the very highest
type of workmanship and materials—they are accurately designed and
assembled making them ideal for the amateur, the laboratory or the
manufacturer of complete Radio Sets.

We invite the correspondence of dealers, jobbers and manufacturers.
We are able to make deliveries and our Product will make good.

D. AL SANDERS
Homeo!-.-Producu

NYACK, N, Y.
Other DASCO PRODUCTS will be announced later.

NOW IN STOCK

Year Book Wireless Telegraphy, 1922

Price $6.0¢
WIRELESS PRESS, Inc., 326 Breadway, New York

NOISELESS — DEPENDABLE — GUARANTEED '

! 19 Sizes — Plain and Variable H
223% to 105 Volts

NOVO m
MANUFACTURING CO. |

424 W. 33rd St. $31 8o0. Dearborn St.
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Odev, 9dgx, 9d, 9ki, 9N, Ome, Suh, 9vl Gyae
9yq, 9zi, 9zj, 9=n
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Amiasesrzee | | RADIO FREQUENCY AMMETERS

tions for constructing variometers which |

have carefully followed out, but I am at & Type 137A Type 137B

loss %o know mbwbmm_ihem*mﬂ

conacctions. are wire on WIRE AMME

the rotor zd four on the n:; th o v H?: . TERS

would you 0 as %o w ransmitting sets, oonnumnnmlnurucnhr. uire am-
oonnehomonlh?m mummobmmﬂmrummmnmmrqmﬂn
Ml.cm:“dg:.&mm'am mmummmmumtnmhmwbym

paze through the two colls mme di- The bot wire ammeter is the universal meter for this service. It i3
;:fhumd"ﬂ‘lmh”“ﬂ'm for direct current, low frequency alternating current and for redic frecmibisd

It can be checked ot any time on direct currest and wm»qwlya::;moi
radio frequency. As this action depends on the fuasdamental I'R law, it always
measures actual effective amperes.

g

wommwmuummrmmmwnmu. This meter
employs a platinum expansion element and is rugged and reliable. The diameter
r'“m'QJ is three Inches and this meter i3 made in frontof-panel and flush-mounting
| models. It is supplied in a variety of convesient ranges. The price is also right.
T ' | Y
Sloter Loler 1 Shotor P RICE 37.75
4 SEND POR FREE RADIO BULLETIN s11W
v i, o et pe meimaen - | GENERAL RADIO COMPANY
. Ans. 2. Grid and plate veriometers are MASSACHUSETTS AVENUE AND WINDSOR STREET
identical. . Cambridge 39 Massachusetts

MITCHELL
RADIO CABINETS

We manufacture a complete line of radio cabinets in

y . . uartered White Oak and Genuine Mahogany and
r o Wit st e the’ shou o f 2t fin) i Black Walnut. Quick deliveries—quantity
ARG e W ot | prdicion prcn.
m: ; We will gladly quote you prices on any special designs
g'n: 4 A :5:‘:!‘ 306’3”;1:;“:;;:: you may want. %end us your specifications and get our
of standard make prices,

Pl jumsia Tie Mo v || THE ROBERT MITCHELL FURNITURE CO.
one can get du: CINCINNATI, OHIO

X
)
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required windings for coils within the space

provided. .
Ans. 1. See complete description of above l!
article in April issue,

Whea writing te sdvertiters please mention THE WIRBLESS AGB

Cabinet woodwork since 1836
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] E L M, Fairbsuk, Minn , Ans. 1. You, see April issue of Tuz
d:eQ with I:u ?“M; I can obtain Wmmzss Acx for additional information.
complete fee-circust re- . 2 1 also note that in the text of this
dm"“"z“‘:"h‘i correct method of ut?de.iudexribingt‘hemnmolﬁn
- making the coils, sise, the 5ise wire, ¢ransformer used, 1t states in part as fol-
oic.,, also the distance it will receive. lows: Secondary (high voltage) consints of
Ans. 1. Many books contsin the data you 320 turns of No, 3 D. C. C” 1 fee) that
oquire. Suggest you get “Practical Ama:  ¢there must be an error regarding the size of
:ﬁf W""m”m,?" o &mg the wire. Kindly state what size is meant.
326 Brosdway, New York, or your bocal ”A&sczc‘m correct size of wire is No.
’ — Q. 3. Also in giving dimensions of the
E. K. M., Cleveland, Ohio traneformer core, the article states: “Core:
Q. 1. On page 38, of Tnz Wmaizss Acz, 4x5x1 inchea” Do I understand that the
for March, 1922, I nomce an article 1 inch means the width of the core laména-

from A. C Supply.” X
questions relative to same. Can this
be successfully used in comnection with a
three circuit regenerative receiving set?

tions or the height: to which the core is
built?

Ans. 3. You are correct; the width of
each strip is one inch, also build up core to
about one inch.

ANNOUNCEMENT

THE SALES DIVISION OF THE
PHILA. SCHOOL OF WIRELESS TELEGRAPHY

will hereafter be conducted under the name of
PHILADELPHIA WIRELESS SALES CORPORATION
1533 Pine Street, Philadelphia

The mew corporation is owned and coatrolled by the same partios
as herstotors and the bhusiness will be carried on without change
of personnel. This change of name was deemed advisable in that
our trade namwe did not Indicate the full scope of our business.

The wame of the achool will be used only for purely school matters.

“ACE RADIO CONCERT RECEPTOR”

A A
ACE ACE
E E

[Acensed under Armstrong Patent 1,113,149 .
Type TRU Concert Receptor - - - .- - . $50.00
This uaht | pecially 4 odtwtlucti:-l th of Radie phone Contert
frem .nu :: lﬂ::‘l“l!t‘l‘clllln'a‘ u-.:" M“nu with wi this lt:ewu:
can be imstalied sad the sxtreme oim ‘y of ration make it jdeal for wee by even
the moest insxperfented. No previous wled ge radio necessary te sedwre resulia
We stock »

e tine of Radio Bupplies and maintain e mpt, rellable Muil Order
an"«lbo-«iz’ pre '

Sond Be I1n stamps for sndaleg to Dept. (™

THE PRECISION EQUIPMENT CO.,, Inc.
““PEERLEs CORNER, CINCINNATI, OHIO
Cable Address “ACK. Cinctanatl™ Redis 8XB, WAIH

Service that reac

V. C, Youagstown, Ohio

Q. 1. You recently gave a diagram for
short wave reception, a cop is
enclosed herewith. Is ¢his
Armmnarong?

Ans. 1. Yes.

Q. 2. Using & regenerative recaiver for
wave lengths up to 600 meters, would the
inductance unit shown herein de satisfac-
tory for wave lengths from 600 0o 1
meters (the advertised renge), or would
you advise the use of three separate coils
on a three-coil mounting.

Ans, 2. Advise use of
three-coil for best results. Three
coils as shown would be O, K

Q. 3. Will you please give me the
connections for a set using the A
variometer method for short waves, the

onil method for wave lengths
if“m:':w to 15.000 meters, either by chang-
b&‘mﬁonrou plugs, or switches, or s com-

Ans, 3. Here % your diagram.
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Q. 4. Will this set reccive from both
damped and undamped stations? It is not
clear t0 me what determines this. [s it the
kind of detector, the type of tuning instru-
ments, or what?

Ans. 4. Crystal will only receive damped
and interrupted continvous waves, Vacusm
tubes will receive damped and undamped
waves. The vacuum tube is more desirable
as stronger signals and greater distences
are obtained from its use

Q. 5. With approximetely what degree of
sensitivity is C-JO0 superior 1o the
crystal detector?

Ans. S. Crystals and tubes vary in seasi-
wveness. As & general rule the vacoum tube
is times more sensitive than asay
crystal wa so far.

. 6. My antenna will be approximately
MQect Jong and 45 feet high, composed of
four wire 2 feet apart. [ wish to receive
from nearly sll of the coast stations and
some ships—also broadcasts stations
WJZ end KYW, using no ampli Do
you shink I am expecting too much?

Ans. 6. You will peobably be abic to re-
ceive these stations 0. K. Weather condi-
tions will plav an important part, so it is
rather uncertain,

Whea writing e ndrettisers plense mentbon TIIE WIRELRSS AGR

PRINCETON UNIVERSITY
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Give Your Radio Set the Advantage of The Tt With

WESTINGHOUSE  |"™™ ¥ %™

J
RADIO

The “Standard’” Condenser

The superiority of design and crafts-
mansghip will instantly
APPEAL TO THE CRITICAL USER
Furnished from stock, fully
assembled and tested, at
LESS THAN PRE-WAR PRICES.
11 plates $2.38 23 plates $2.85
43 plates  $3.60
Sent prepaid east of Mlssisslgpl on re-
ceipt of price. For Western States and
to Colonies add 10¢: for Canada, 25ec.
FULLY GUARANTEED
Money back if not satisfled. Just return
by insured Parcel Post within 5 days.
ALUMINUM HORNS
superior In sound, ready for attaching to your
RECEIVER—$12.00 each, f. o. b. New York.

STANDARD RADIO PRODUCTS CO.
207 Fulton Street - - New York

Westinghouse “A” Batteries
are especially built for the pecu-
liar requirements of radio work.
They deliver a constant, depend-
able flow of low voltage current.
They are built to give long, low-
cost service. They demand a
minimum of attention.

In the Westinghouse “B” battery you have a storage battery
for “B” work—the latest development in radio practice. It has

all the reliability and dependable performance of a storage
battery and none of the disadvantages of a dry cell. The ASK INC
Westinghouse “B” gives a steady, continuous, noiseless When you contemplate the purchase of a
new plece of radio apparatus—our experi-

SerVice' It lasts indeﬁnitely. When eXhauSted it ence will save you money and it costs you
is easily recharged. The first cost is the last cost. nothing.

S/ 71PP ONWVER

RADIO SERVICE INC.4

Don’t lose the enjoyment of your

Radio by operating under unsatisfac- 80 Washington Street, New York
., : i g9 Boston Savannah
tory conditions. Get Westinghouse ‘4 Philadelphla New Orleans
173 1 . . Baltimore San Franclisco
and “B” batteries from your radio Norfoll Seattle

dealer or the nearest Westinghouse Portland
Service Station. Have your Wavemeter calibrated—FREE,

Send 6 cents in stampe for our latest booklet,

14%4 in. long
2%4 in, wide
3%4 in. high

RADIO “A”
“The best BATTERIES

Westinghouse
can build.”

WESTINGHOUSE
UNION BATTERY CO.

Swissvale, Pa.

Built Right Since 1903

Witherbee Storage Battery Co., Inc.
643-.55 W, 43rd St., New York City

SEAMLESS CELLS MAKE BETTER
WIRELESS “B” BATTERIES

This distinctive feature of

Kwiklite o il

Wireless “B” Batteries

Guarantees Long Life, Noiseless Operation, High Capacity,
No leaking joints. Let us send you prices and tell you
more about this wonderful Battery.

The Usona Manufacturing Company, Inc.
ONE HUDSON STREET
TOLEDO NEW YORK CITY SAN FRANCISCO

wiklite

When writing to advertisers please mention THE WIRBLESS AQE
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GET LOUDER SIGNALS!

“Benwood” apparatus is designed and comstructed by practical radio men, taking
advantage of all the latest developments and improvements. When you buy
“Benwood” equipment you can be sure of the very best results from your set.

Get the Most Out of Your Set

A New, Improved Amplifying
Transformer (Audio)

D O you want the best results from your receiving set?

Then take advantage of the latest improvements and
discoveries, MHere is a new transformer, specially made
to get maximum amplification when used with any bulb
on the market, It is completely sheathed in meta?
avoiding all inductive effects so that it gives full 4 to 1
amplification without howling or squealing. Base space
28 inches by 3% inches, height onl{i‘ 2 inches—ideal
for either base or panel mounting. he core is best
laminated steel, giving highest transference of energy—

it will bring in your signals loud. strong
and clear. The “Benwood” Amplifying $5 OO
Transformer, each ..................... .
: 143 ’”
The Only Practical “CW?”’ Panel Inductance
T HIS is the only “CW" Inductance made for pan-
el mounting. The copper ribbon is wound on
Formica supports, giving highest possible ingulat
ing qualities. Hach Inductance furnished with four
of the new type BENWOOD PATENTED HELIX
CLIPS which will fit either a round or flat sur-
face. Each clip furnished with moulded insulated

handle which enables tuning of the set, with cur-
rent on.

Standard size as shown in cut, consists of 25
turns of edgewise wound soft drawn copper strip
% inch in width and ¢ inch in thickness. Turns
are full 6 inches in diameter. Type A-1 (as shown)
~—each $8.50. Type A-2—50 turns,

ideal for stations requiring more $] 2 50
than 250 meter wave, price each .. .

An Improvement On Any Set

Note the Size — Finer Graduations
Complete Protection

VERY amateur takes pride in the appearance of his set,

and in fact,a great deal depends upon the neat, efficient,
construction for best results. This hifh-grade indicating
dial i8 beautifully nickel-plated, 3#4 inches in diameter,
and has extra heavy 13§ inch knurled edge Bakelite
knob. It is drilled for inch rod, and has setacrew
to make positive grip. 180° graduations permit closer
adjustments, and metal disc acts aa an efficient shield
for the operator. It will fit perfectly flat om your
npanel and add greatly to its appearance.
The ‘“‘Benwood’” Superior Dial a big value

Tl e R $1.50

Send 10¢ in stamps for catalog comprising the latest price directory

THE BENWOOD CO., Inc., Li40uVE st

ST.LOUIS, MO.

Stanton’s WIRELESS Bulletin

STOCK SPECIALISTS

The Authority on Wireless Stacks

Radio Corp. of America Spanish Marconi

American Marconi Canadian Marconi

English Marconi Federal Tel. & Tel.
De Forest Radio Tel. & Tel.

We make firm marketsin all the above stocks
Send for Free Bulletin

FRANK T. STANTON & CO0.

Broad 5819 35 Broad St.,, N. Y. C.

“Superior” Receiving Set $4.75

in cabinet complets
as shown. Guaran-
teed to bring in sig-
nals as loud or
louder thap any
other crystal oet
made, regardless of
price. We will prove
this to your sstis-
taction or refund
your money,
Parts for ‘SUPERIOR' Set ready for assembling, $3.25
Genuine ‘‘Steinmetz” Tested Galena
Absgolutely the most sensitive that can be
had, In sealed tin box 18e

At your dealers or
STEINMETZ WIRELESS MFG. CO.
5706 Penn Avenue, Pittsburgh, Pa.

/ \ Keys
]

Head
Recelvers Jacks
Mioro @ @‘ Floge
Phones UW Ete.

HIGH GRADE

WIRELESS APPARATUS
Smerican Sleckric

COMPANY
State and 64th Streets, Chicago, U. 8. A,

HAVE YOU
SEEN THEM?

TRY THESE STRONG ANTENNA INSULATORS THAT WILL HOLD
THEIR METALS IN THE HOTTEST SUN

TWO SIZES—NO. 195, 2u"; NoO. 196, 3"—EYE TO EYE

POINTS THE WAY TO BETTER INSULATION

ADDRESS: RADIO DEPARTMENT, HOPEWELL INSULATION & MFG. CO., HOPEWELL, VA.

HOPEWELL

HOPEWELL MADE
THEM FIRST!

When writing to adveriisers please mention THE WIRELESS AGE
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]]]Il[m‘ﬁ“mcu KERNEDY

Vacuum Arresters EdAJJPM ENT

Are not alone the highest
type _Sl lightning protec-
tion ut protect instru-
ments against damage from
static disturbances.

pogrmeese| | HIGHLY EFFICIENT

turers, Radlo Engineers and
| U. 8. Army.
l APPROVED AND LISTED BY
NATIONAL BOARD OF FIRE -
UNDERWRITERS, ELE C-
TRICAL No. 3962,

o RADIO RECEPTION

: L. S. BRACH MFG. CO.

s Mansfacturors of Lightning Arresters for 16 Years

NEWARK, N. J.

An unsurpassed oombination—
THE KENNEDY TYPE 281 RECEIVER AND TYPE 521 AMPLIFIER

% SiosiFREE
Just off the press W ITH a wave-length range of 175 to 620 meters, the Kennedy Type
c 281 Short-wave Regenerative Receiver is designed for extremely
I -to-date.
a\h?\?t a‘lllp &‘eﬂ {,’,g E:;::,'} effective reception over a range of wave-lengths which includes those
iprg?:?;':ments in radio ap- used by the regular and special amateur stations and by the numerous
be98t4 apn%g?i cgﬁcl:mfsle; g; broadcasting stations throughout the country.
o1-Hour | America’s 34 leading S illustrated above this receiver may be connected to our Type 521
Servioce | mla"“f;wt}"e'& Most com- A Two-Stage Audio Frequency Amplifier. This amplifier was designed
We pay | ¥ :_t‘e",o“;“glisngvl‘;'yth"f'" especially to be used with the Type 281 Receiver when amplification
all ReduHead  Redio . thones of signals at audio frequencies is desired; consequently the ensemble is
%’,‘g’};":’” ?1003 l‘,"m&" wx;ztilllivtary $ 8’ harmonious both as to appearance and performance.
ead band, cord
Get the | complete. Per pair . ENNEDY EQUIPMENT has established for itself an enviable reputa-
Dowt buy | Galenaror Siicen. g K tion in which QUALITY and VALUE are the outstanding charac-
till you ] Certified super. 25(: teristics. Our trade-mark is your assurance of unquestioned superi-
see this sensitive. Crystal ority in design, workmanship and performance,
catalog. | Write for Btgd Free
THE NE\VMAN-STECIV:{\IM%&%#:!{NY All Kennedy regenerative receivers are licensed under Armstrong U. 8. Patent

No. 1,113,149
Newman-Stern Bullding, Cleveland, Ohlo ‘ M

KNOTT'S SURE GROUND |
ron oas ao waren eve || THE COLIN B. KENNEDY COMPANY

Write for Bulletins 201 and 501 describing these units

Nickeled INCORPORATED :
$1 00 RIALTO BUILDING SAN FRANCISCO
Post Paid
P It sontempiating Instatlisg 2 RADIOPHONE, write tor DON'T FORGET that WIRELESS AGE advertisers like to know
letter (and not a profesion ef catalogaes) :t:rtn:myl:: where you saw their advertisement.
RIGHT on yosr Individeal sanditisns and requirements. . 0 . . .
E. R. Knott Machine Co When writing to them give this information.
. BOBTON 27, MASS, It will be appreciated.

Bunnell Instruments Always Satisfy

Our Jove Detectors Simplest and Best
Beware of Infringing Imitations
Sample mailed for $2.00 Tested and Guaranteed Galena, 25 Cents
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive
Distributors of Standard Electrical Novelty Company Type B “Cyclone” Audion
Batteries. Also DeForest and all other makes of High-Class Wireless Apparatus

Ghegan Patent Send stamp for our No. 42-W Catalog

J. H. BUNNELL & CO. - - . - 32ParkPlace, New York City, N. Y.

When writing to advertisers please mention THE WIRELESS AGE
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\\\ Nl //

\
A S ~ CATALOGUE
=
—
E T =——= Whether you are interested
—— in a complete radio receiv-
= mats Mnh i
R A ::_—gz gg:t or ygglr‘geeds, in gg‘::
= wia's Catalozue. Send 10¢,
I T = [l e e
=] e Thoarest. mail-box?
L c | = |AHCORWIN&CO.
‘ é// 4 W. Park St. Dept. Cl
If Dad says—*"NO AERIAL ON THIS HOUSE” Z 1B oo
don’t allow his :{ZM to worry you but purchase a 7 7 Newark New.kmu 7

WARREN RADIO LOOP

The LOOP that made the Radio Roller Chair famous on the Boardwalk at -
at Asbury Park, N. J.

Is Just the thing for an apartment or den. .

Is light in weight and easily portable. -

Is produced under u new principle of winding. .
Is wholly enclosed, thereby protecting the winding.
Is used in place of an ontside aerial,

Is a regular indoor aerial.

Faiior Phe ot om el o778 vobiclen. The Sixth Edition

%‘llmlbnntu :ll ;lt:ng:r from lightning.
c:: b: :xd :ltho:ny“:-:::ivlnx instrument. ls READY !

: It includes all the
This picture of the Radio

Roller Chair showing the LATEST P RICES ON
WARREN RADIO EVERYTHING

LOOP was used as cover
designs on “Wireless Send Now
Age” and “Radio News”

N\

7/ ',/',‘/J [ ! l \

7///

\

v

and featured in many For Your Free Copy
other magazines and of this
newspapers in the United . .
States. Indispensable Price

DICTIONARY

Send your order through your dealer or direct to us with Ais name.

TYDe-A-T37  (800-700) ELELS) woov.. . vovvmrvorrorrmerrrrirs $10.00 Western Radio Electric Co.
Type-A-7236 (175-1000 MeLters) ......o..occorvremreeroreenens $12.00 AT P Y
s es, 5 akland, Oal.
V-DE-CO RADIO MANUFACTURING CO. L OPERATING KINEMA THBATRE
Dept. W, Asbury Park, N. J. RADIOPHONE
Send for Bulletin No, M-101 Call KOG, Los Angeles

. R .
Learn to Send the Code in Half the Time p @ \
With the Genuine IMPROVED "

MARTIN VIBROPLEX

Semi-Automatic Telegraphic Sending Machine

With the easy-to-operate Improved Martin Vibroplex you can learn to send the Code in half
the time than it will take you on the old key. It will enable you to quickly and easily quality
as a good Code sender.

ldTh? Ylbrog}etx transm(iitis clearerdand éatl;ter s:igllx)als =haln is poss{ble on the old key. It The. Vibropiex Is used by Code In-
holds all long-distance sending records, and is use y wireless operators everywhere. If you structors of Radio Institute of Americs,
;»ig:tg t‘?“ll)l%urtatl:fi as a good code sender—get a Vibroplex. You'll wonder how you ever got (formerly Marconi Institute), America’s

Equipped wlth Improved Trunnion Lever, Foremost School for instructlon in
and Extra Heavy Contact Points Throughout. Radlo Telegraphy, In Teaching Code
Get Your Order In NOW! Prompt Shipment. Reception.
JAPANNED BASE ... $17. NICKEL-PLATED BASE ..., 819 Order NOW/!
Money Order or Registered Mail
NEW YORK J. E. ALBRIGHT
THE VIBROPLEX CO. Inc., Dept. WA, 825 Broadway, ‘President.

When writing to advertisers please mention THE WIRBLESS AGE
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DON’T IMPROVISE

and the Pacent Multijack.

Twin-Adapter.
See the Pacent Radio Essentials at your dealers.

INCORPORATED

150 Nassau Street

PACENTIZE!

If you still fuss around with binding post connections, you have not seen or heard about the Pacent Combin-
ation. You can change connections in a jiffy with the Pacent Universal Plug. The Pacent Twin-Adjuster

PACENT UNIVERSAL PLUG

This plug was the first radio plug to make an appearance and it remains the first radio plug
in quality. A solderless, biting contact is made which will not give rise to disturbing noises. You
can use the Pacent Plug with 'phones, Duo-Lateral Coils. microphones, keys, etc. The Pacent Plug
fits any jack. With its soft, velvety black finish it will add a touch of beauty to any receiver.

Catalogue No. 50 PACENT UNIVERSAL PLUG, Price $1.25

PACENT TWIN ADAPTER

ck serve the purpose of

You can’t put two plugs in a single jack, but you can make a single
presto !—the usefulness

two jacks with a Pacent Twin-Adapter. Just insert the Twin-Adapter an
of the jack is multiplied by two. Just the thing to use with a loud speaker; tune with the 'phones
and then plug in the loud speaker. The Twin-Adapter has a multitude of uses in C. W. work.

Catalogue No. 581 PACENT TWIN-ADAPTER, Price $1.50

PACENT MULTI-JACK

Another worthy member of the Pacent plug and jack combination is the Pacent multi-jack.
This is really three independent jacks built into a beautiful composition base. Screwed to the side
of a receiving outfit it will allow three sets of 'phones to be plugged in or two sets of 'phones and a
loud speaker. It may also be screwed to the table or the testing board. All standard plugs will fit
into it, but it was designed especially for use with the Pacent Universal Plug or Pacent

Catalogue No. 52 PACENT MULTI-JACK, Price $1.50

Send for a Copy of Circular N 100
Dealers and Jobbers—W'rite for our sales plan

PACENT ELECTRIC COMPANY

LOUIS GERARD PPACENT, President

Member Associated Manufacturers Electrical Supplies

New York City

OMCHARGE

YOUR BATTERY

A perfect rectifier at last, fully auto-
matic and foolproof in every respect. It
can be operated by anyone.

The HOMCHARGER i

connects to any alternating current socket,

gives a taper charge—will fully charge any
“‘A’" battery overnight. It is self-polarizing. Connect your bat-
tery either way and it will always charge. Automatically disconnects
battery when power is interrupted. Restarts charging when connections
are restored. Adjustable for wave form, frequency and voltage. Contains

only one moving and two wearing parts, lasting thousands of hours, replaceable as a
unit for $1.00. The highest charging rute, greatest efliclency, and simplest of any
rectifier selling for less than $100.00. Bulletin 628 proves it. Ask for your copy.

Manufactured in sizes for charging three or six cell batteries from both alternating

and direct current circuits. Cannot injure bat-
tery—will last s lifetime—approved by
Attention \ underwriters satisfaction guaranteed.
Motorists For sale by aldl r:lLdio, electrical and
accessory dealers or shipped ex-
sendmflor press prepaid for pnrchr:ise
lsax:leﬁe“n 58 price—$18.50 ($20
s 1= west of Rockies).
how easy 0
‘1;‘8 t°h ' The AUTOMATIC ELECTRICAL
o:)ll:lc arge’ DEVICES CO.
attery, l 119 West Third St., Cincinnati, Ohio
Canadian Distributors—Powley &
Moody, Ltd.,, Toronto

THE BEST LOUD SPEAKER IS YOUR
Phonograph when used with the “Easy”

Radio - Phonograph Connector

Just slip the sound box (reproducer)off your talking
machine and replace it with the **Easy’’ Connector.
Then your head phone will fit the connector perfectly.
Phonograph horns are scientifically made to give the
greatest possible amplification.

Your complete receiving outfit can be placed in the
record compartment of your phonograph. Then your
RADIO apparatus becomes a beautiful piece of furni-
turc instead of an unsightly conglomeration of parts—does
not in any way harm the phonograph for playing records.

No. 2 Model, now ready, fits all Victor Phono-

graphs and Victrolas, and all other

machines with tone arm same sizeas $ l 50

Victor. Sent anywhere postpaid for *
DEALERS: Radio and phonograph dealers are making
big money on the rapid sale of this item. Every phono-

raph owner is a sure buyer. The discounts arc attract-
ive. Deliveries almost immediate. Orders filled in rotation.
BOYD FULLER & CO., 8452 Grand River Ave., Detroit, Mich.
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You Must Have Good Batteries
On Your Radio Set

UNDREDS of thousands of
people now have Radio Sets
in their homes.

Many of these people have been
disappointed in their Radio Set on
account of the storage battery fail-
ing to function properly.

The Radio Set is as efficient as the
Battery is good, and a good Battery
costs no more than the many cheaply
constructed batteries now being sold
to the Radio operator.

Universal Batteries are built with
heavy plates and separators insuring
long life and uninterrupted service.

Don’t take any chances—be sure that
your set brings the messages to
you loudly and clearly. This de-
pends largely on the Batteries you
use.

Right here is where Universal Bat-
teries play an important part.

No matter where you buy your
Radio Set or what price you pay,
don’t fail to use Universal Bat-
teries.

Prices given below.

If your dealer cannot supply Univer-
sal Batteries—order direct. You'll
never be sorry.

UNIVERSAL BATTERIES ALSO FURNISHED IN SEALED GLASS CELLS—Write for Bulletin 82

TYPE WR
WR — 60 Amp — $15.00
WR — 85 Amp — 17.50
WR — 105 Amp — 21.00

Jobbers and Dealers Wanted to Handle Our Radio Line

Universal Battery Co.

3444 So. La Salle St.,
CHICAGO, ILL.

BATTERIES FOR ALL
KINOS OF WORK

TYPE RR

RR — 60 Amp — $19.00
RR — 85 Amp — 21.00
RR — 105 Amp — 25.50

When writing to advertisers please mention THE WIRELESS AGE

May, 1922




May, 1922 THE WIRELESS AGE 81

RADIO BATTERIES

Operators and experimenters who demand the best radio equipment obtainable can now have
EDISON BATTERIES built of the same materials as the thousands performing so satisfac:
torily in the service of the ARMY and NAVY. '

Edison Radio Batteries are built of steel and have an alkaline electrolyte. They are strong, clean, long-lived
and have exclusive electrical features that are highly desirable in radio service.

THE EDISON RADIO CELL OPERATES SILENTLY. The voltage curve is flat, at the rate gener-
ally used. The terminals are convertient for “tapping in.”

for filament circuits: for plate circuits: l
v 6 volts, 37.5 ampere hours - - $42.50| 2}z volts, 2}z ampere hours - § 2.50
6 « 75 » y 58.75 221 ¢« & “ - 22.50

7 o Ny =sececrE==c< @ - 150 |
‘ 6 “ 1125 * ¢ - - 80.00| 2215 volt battery, complete - - $24.00

All prices f. 0. b. Orange, N. J.
Edison Radio Batteries can be furnished for any required voltage; prices of other assemblies on request.
Edison Radio Batteries are an investment and not a continual source of expense
Write for Bulletin 833

EDISON STORAGE BATTERY CO., (Dept. D) Orange, N.J.

RADIO INSTITUTE OF AMERICA

(FORMERLY MAROONI INSTITUTE)

98 Worth Street, New York City (Third Floor) Telephone Franklin 6245

AMERICA’S FOREMOST SCHOOL
for Instruction In
Radio Telegraphy

SPARK — ARC — VACUUM TUBE TRANSMISSION AND

e e RECEPTION — RADIO TELEPHONY
Our Instruction Covers the Entire Radio Field
Fe Our Graduates Cover the Entire World
’i‘A’c’rlOAL' ‘EBAINING QUICKEST RESULTS SMALLEST COST

Afterncon and Evening Classes Throughout the Year. Pros-
pectus Mailed on Request. Address all Inquiries to Director

Investigate our class for amateurs at reduced rates

Branch School
New Call Building, New Montgomery St., San Francisco, Cal.

When writing to advertisers please mention THE WIRELESS AGE
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RADIO CABINETS

Hard or soft wood, Mahog-
any or Walnut Finish,
manufactured according to
your specifications.

Wooden parts for Radio
Qutfits, including Vari-
ometers and Couplers.

Send us Sample
or Blue-print
For Estimate

BOGERT & HOPPER, Inc.

65 Barclay Street
NEW YORK CITY

Telephone
Barclay 7416-7

Here You Are Fellows!

Just what you have been waiting for

Amateur
Radio Directory

Complete list of all Amateur Stations in the United States including
Special and Broadcasting Stations. Notes on Construction of Re-
ceiving Set and Calibration of Wavemeter.

Price $1.00
Wireless Press, Inc.,, 326 Broadway, New York

Dealers Write Dealers Write

Keco-Radio Storage Batteries

\ i Are the highest grade batteries built especially for wireless
\ = instruments.

Solid oak box, natural finish, highly varnished. 6 volt, 7 heavy ‘“Cristal”
plates per cell, 60 amps.

We are one of the largest huilders of exclusive high grade Wireless Batteries
in the country. Thousands in use. Sold by 'all leading dealers or shipped
direct from factory, $15.00, with book of uses and abuses of the storage
battery.

KALB ELECTRIC CO., 7323 Manchester Ave., St. Louis, Mo.

Make NoMistake!
The KI.OSNER

Vernier Rheostat

Patent
Pending

Is the only Vernier Rheostat
made having the exclusive feature
of using but

One Single Knob

for both rough and fine adjustments.
This feature allows the symmetrical
appearance of the single knob to be
retained when mounted on a panel
with other instruments, and, at the
same time adds to the simplicity
and ease of operation in obtaining
the necessary fine adjustments for
best results from the modern criti-
cal vacuum tubes, especially when
receiving phone and C. W. signals.
We invite comparison with any
other filament rheostat now made.
Look for the name “KLOSNER”
moulded on the base.

Your Dealer has them
or send direct to wus

Price $1.50

Shipping Weight One Pound

A Two Cent Stamp Brings Interest-
ing Literature.

Made Only by the Originators.

KLOSNER IMPROVED
APPARATUS COMPANY

2024 Boston Road, Dept. W4
New York City

Read Pages 70 and 71

MUTUAL PURCHASERS ASS'N

Send stamp for particulars re-

gardiag saviag you ean
-n:&" on anything radio yom

requitre.
2-4 Stene Street, NEW YORK

When writing to advertisers please mention THRE WIRBLESS AGR
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use AP tubes for efficiency — S |

---this A-P | P
A -

Combination
——the tubes

which heard

The A-P VT AM-
PLIFIER OSCIL-
LATOR and the A-P
ELECTRON RELAY,
\ with the SHAW
\ standard 4prong

base, are the perfect
vacuum tube combin-

» ation, the original
vacuum tube com-
bination. Ask your 2
dealer for these A-P th "
) tubes by name. If he a C r o s s e N
B AT T does not have them, — P
oAsh(l: Plflllx’lr]‘(i)l:.z order direct —remit- ELECTRON A AN l
ILL RELAY I I a I ( :
—the Amplifier used by tance must accom- —the most gensgitive de-
the U. S. Navy. “Use pany order. tector of spark signals
the .tulbeicetgssoNavy :rl'ltowgricteo ‘stt&e) radio i
uses.” Pr
i};‘tubec ?irergcec;:?ced byt thte l;adlo Co;poraﬁog of Avrrznﬁcat 1lmder l‘)eFor;:t The tllbes that al'e llse d
a or amateur an expe éentai use in 0
e P ” " | by those who KNOW”
Atlantic-Pacific Radio Supplies Company
HENRY M. SHAW, President
646-648 MISSION STREET, SAN FRANCISCO, CALIFORNIA
Rastern Offico—8 Kirke Place, Newark, New Jersey
National Distributors for the Moorhead Laboratories, Incorporated.
]
P
I
]
1915 First regenerative receiver ever manufactured bore the name PARAGON.
1916 First Trans-continental Amateur Reception (New York to California; not pre-ar-
ranged) effected with a PARAGON Type RA-6 Receiver.
* 1916 First Trans-continental Amateur Transmission (New York to California; not pre-
arranged) effected by PARAGON designed transmitter.
° 1917-1918 PARAGON acknowledged supreme on Western Front.

1921—First Trans-Atlantic Amateur reception effected with PARAGON receiving equipment,
at which time 27 different amateurs scattered thruout the Eastern section of the
United States registered signals at Ardrossan.

THERE'S A REASON

3 ADAMS-MORGAN CO.

Manufacturers

UPPER MONTCLAIR, N. ]J.

When writing to sdvertisers please mention THE WIRBLESS AGE
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Popular
RADIO RECEIVER

Inspect this new Tuska Set at your dealer’s. The .
Type 224 Receiver is completely moulded. It is the -~
ideal set for the beginner. Two knobs; one for :

. AN

wave length, the other for regeneration. .

N

~E\

Licensed under Armstrong Patents. Send 5 Cents for N

our new Catalog No. 3. AN
AN

The C. D. Tuska Company

26 Hoadley Place
Hartford, Conn.

May, 1922

Amplifying
Transformer

Amplify your signals
with
ACME Transformers

SPE!‘]ALIZATION in build-

ing transformers as in all
other lines results in a high
degree of efficiency. Whether
you build your own appa-
ratus or buy assembled out-
fits insist on the use of
proven units, Acme Trans-
formers in your vacuum
tube amplifier equipment
magnify voice and music as
well as code without distor-
tion and without howling.
They are priced as low as
specialized quantity produc-
tion permits, with due re-
gard for quality. At all
Radio dealers.

ACME
APPARATUS CO.

190 Massachusetts Avenue
CAMBRIDGE, MASS.

Transformer and Radio
Engineers and Manufacturera

Essex Tuning Coils
DOUBLE SLIDE

Make Good Loading Coils
LIST PRICE - $3.00

Attractive Discounts to Dealers

3/16" Essex Sliders 25c., Mounted Crystals 25c., .001 Fixed Condensers 70c.,
Crystal Detectors $1.50, 3/16"x8 3/4” Square Slider Rods 20c., Aerial Wire,
Lightning Arresters, Insulators, etc.

Mail Orders shipped promptly

ESSEX MANUFACTURING COMPANY

117 Mulberry Street - - - - Newark, New Jersey

FOR ALL PURPOSES
STANDARD MARUFAGTURERS

N Ew MOTOR PROMPT DELIVERY

ALL SIZES UP TO 5H.P.

We Specialize In Small Motors € Generators
ALL 'PHASES AND FREQUENCIES % “IN STOCK AT AlL TIMES
Largest exclusive Mail Order Small Motor dealers in the world.

CHAS. H. JOHNSTON, Box[f . West End, Pirisburgh;Pa.

WIRELESS, TELEPHONE GENERATORS
500 VOLT - |00 WATT - 3400 R.P. M.
FOR %oummc MOTOR GENERATOR SETS.

28

WRITE FOR'
CATALOG

When writing to advertisers please mention THE WIRELESS AGE
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Send 25¢
today
(in coin)
carefully wrapped

for a copy
of the greatest
radio catalog

ever pul

Type “Q”

Receiver

between two covers.

DUCK'S

New Radio Catalog No.l6
275 pages -- A Catalog De Luxe

NEVER in the history of radio was such a catalog printed. The radio data

and diagrams, embracing upwards of fifty pages, gives the experimenter
more valuable and up-to-date information than will be found in many text
books selling for $2.00, and $1.00 could be spent for a dozen different radio
catalogs before you could gather together the comprehensive listing of worth
while radio goods found in this great catalog.

An Ideal Recelving Set for Long
and 8S8hort Wave and Radle
Telephene Reoeption

This set is the most flexible re-
ceiving set on the market. With
the use of the various sizes of
Honeycomb Coils everything in
the range of radio telegraph
and telephone reception from
200 to 25,000 meters is brought
into your home. Consists of a
three coil mounting, and three
Variable Condensers of proper
capacity. Tuning extremely
sharp. Remler dials.

Price without detector $35.00
Price with detector ...$40.00

A Brief Summary of the Radio Goods
Listed in This Catalog

The entire radio catalog of the Radio Corporation, with a
wealth of scientific and technical data on C. W. Transmitting sets,
and all the diagrams for the assembling of these sets; the com-
plete Remler catalog, which embraces 25 pages, the Westinghouse,
Firth, Murdock, Federal, DeForest, Clapp-Eastham, Brandes,
Connecticut Company, Thordarson, Turney, Magnavox Company
catalogs, the best products of the Adams-Morgan, Signal and
countless other manufacturers, including our own complete line
of radio apparatus, and many individual items and pants used in
radio work today.

THE WILLIAM B. DUCK COMPANY, 239-241 Superior St., TOLEDO, OHIO

RA DIVAR/

“KNOWN FOR TONE"

COSHOCTON, OHIO

RADIO
CABINETS

STOCK CABINETS for the
AMATEUR

IT WILL PAY YOU TO USE STRADIVARA CABINETS BECAUSE: The history of all
business is to be repeated in the radio fleld, viz:—there will be no place for the
slipehod, the haphazard, and the mediocre. “Quality’’ will be the deciding factor.
Repeat business will come from satisfled customers. No business can be permanently
profitable if depending on first orders only. Repeat eales are the test of permanency.

of

quotations!

RBETAILBRS!
stock cabinets

MANUFACTURERS!
sample of the cabinet you are using and get our

money in selllng Quality Cabinets!

AMATEBEURS! Ask us for our literature and prices on a
cabinet for that outfit you are building. Don’t botch
it with a shoddy cabinet!

RADIO
CABINETS

BUILT-TO-ORDER CABINETS
for the Manufacturer

Quality

Send us your blueprints or a

Write for our literature and prices on
of Quality for your retall trade. There's

We've spent 40 years building Artistic Pianos, and 6 years building High Grade
Phonograph Cabinets. Qught we not be able to build superior Radio Cabinets? Ask
us today for full particulars.

THE STRADIVARA COMPANY

Builders of The Stradivara Phonograph “Known for Tone”

COSHOCTON, OHIO.

T —

When writing to advertisers please mention THE WIRBDLBSS AGE
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FEDERAL HEADPHONES

OHMS
$8.00
POST
PAID

8200
OHMS
$10.50

POST

PAID

An exceptional Value—Made Poe-
aible by quantity production:

BPROIAL—For $1.650 Bxtra, we will
equip either headset with a $1.78
Federaul Universal Plug.
Dealers: We can
supply you, too.
Our 35¢c “ADD-A-PAGE" Catalog is
free with every cash purchase.

Somerville Radio

Laboratory

176-178 Washington Street
BOSTON, MASS

g

g
2
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wn
]
- )
b

TE
A

899 BOYLSTON ST. STITY
BOSTON, MASS. -y

You are urged to investigate the ADVANTAGES offered by
the EASTERN RADIO INSTITUTE, New England’s OLDEST,
LARGEST and BEST EQUIPPED radio school. Successful

graduates are found in responsible radio positions all over the
world. Why not be one?

REMEMBER: Our ORGANIZATION with YEARS of
PHENOMENAL EXPERIENCE and SUCCESS is behind every
man who enrolls!

“Ask any man in Radio—he will tell you!”

Our illustrated prospectus for the asking.

F. D. PITTS, Director.

WIRELESS
DISTRIBUTORS

% Handle
‘ B. & P.

INSULATORS

Acerial @
Necessity § C

Insures 2

Safety /& 1

(S = and @‘\ =

@ )\ Perfect &*\—_ﬁ
), r

Insulation |
No. 1 &
Immediate Delivery =
Write for (\C /
Exclusive Territory S’
and Quotation No. 2

BANISTER & POLLARD (0.

206-208 Market St., Newark, N. J.

»~ LEARN WIRELESS :..%.

The domand for experts exceeds supply. Pays blg sala.
riw, $125 te $250 a month to $10,000 a yoar and more.
Our bome oourse will make you an expert operator in
shertest pessible time. Instruction by radio experts, We
gfiw you Bast Theory, Text-Books and Two Instruments
Pres, the wonderful Omnigraph used by U, 8. Gor't in
maminations for [loense—and

FREE “y== Radio Phone ** Code Set
Qtven Free with Professional Course
Special Low Cost, Qalek, Stmple
Amateur Wireless Course
Qualifies You for Amateur Liconse
Y'nd for bookiet, ‘‘How to Be.

WRE, osoms a Wireless Operator.”

. Nleav:1 Y‘]’*‘rk p’ireleu lnss:ihnvt
assaun ree
FREE uwnﬂ New York, N. Y.

nder

WIRELESS OPERATORS WANTED

1920 Year Book Wireless Tele-
graphy and Telephony - $4.00

WIRELESS PRESS, Inc
326 Broadway New York City

D. H. E. CO. Pittsburgh Broadcasting Station Call — K Q V

“Listen In” With The Stromberg-Carlson Headset

The Stremberg-Carlson No. 2-A Headset reproduces broadcasted.
ieng-distamcs vecal er musical sounds with unequalled dlstinct-
mess. Fime tenal qualities, extreme sensitiveness and superior con-
struetion are its impertans featnres.

Order Above and Following Highest Grade Supplies by Maij

Enclose Certified Check or P. O. Money Order including Postage
R-C Westingheuse Recelver .. ........... ... .......... $130

.00
Aeriola Benior Westinghouse Receiver 65.00
CR 9 Grebe Recelver ....................... .. " ' . 130.00
CR 5 Grebe Recelver .................. 80.00
gg)l}‘!{ Grebe letn sAm Mfer . ... .. ... ... ....... 55.00
agnavox Lou peaker ...... ... ... ... ........ .. 110.00
Stromberg-Carlson R3 Magnavox Loud Speaker ... .. . ... . ...t 45.00
g% ggg lI‘h:l!llotu'on DD:ttec;tor tllx)bes 506660003000 00000 $53.00 each
_ adiotron ector tubes . ... ... ... ... .. . . 6.50 each
No. 2-A Headset No. 7766 Bveready VT Batterles ............... .. 3.00 each
$7 50 D. H. B. 6 volt, 80 ampere storage batteries ... . . ... 18.00 each
L d

Full List of Parts and SBupplies with Prices on Request

DOUBLEDAY - HILL ELECTRIC CO.

715 Tweifth St., N. W.. Washingtes, ®. C. Radle Dept.—Desk C.

719-21 Llberty Ave., Pittsburgh, Pa.
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The Crystal Radio Receiver with the Seven Points of

Superiority that has already achieved its success in
New York City.

10,000 Sets sold in Six Weeks
Executive Office 1834 Broadway

New York City

)%
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LTHANK YOU

We are taking this means of acknowledging our appreciation of the
patience our friends have shown with our delayed delivery of books and
magazines during the past 60 days.

You simply swamped us with orders. We worked night and day and
kept adding to our force. Still we could not handle the orders fast enough.

Now we are getting back toa normal shipping schedule. You will get
better service.

For the forebearance you have shown we again thank you.

Wireless Press, Inc.,
326 Broadway, New York City.

P. S.—If by any chance you have not received something you ordered more than four weeks ago and
about which you have not written us, please let us know. We now have all but three titles in stock.

ILLINOIS RADIO ENGINEERING CoO,, INC.

SOLE DISTRIBUTORS OF THE HOLTZ RAOIO STORAGE BATTERIES

3609 WEST 26TH STREET
CHICAGO. ILL.

MANUFACTURERS, JOBBERS & DEALERS OF RADIO APPARATUS AND PARTS

MANUFACTURERS OF " ILLINI" QUALITY APPARATUS

use A-P TuBES
“THE TUBE THAT IS USED BY THOSE WHO KNOW "™

HOLTZ RADIO STORAGE BATTERIES

FOR

DURABILITY AND EFFICIENCY

JOSBERS AND DEALERS WRITE. EXCLUSIVE TERRITORIES GRANTED
1922 EDITION OF OUR CATALOG 23 CENTS

Home Course of Radio Training

This new home course of radlo trainiag, which has beem developed for the benefit of those who cannot attend the Institute persea-
ally, is the same course used at the Institnte. It fucludes everything from basic principles of electricity and mnsnetlsm to actual operatioa
of commercial radio equipment, including arc aud tube transmitters, It also includes the sume text books used in the Institute classes, as
well as a buzzer set of greatly improved desi with a variable automatic transmitters for code grn‘ctlce.

The gracuntes of {he Radlo Institute of America enjoy a great and exclusive advantage in the close connection existing between the
Institute and the Radlo Corporation of Americs, the world's largest radio manufacturing and commercial radio company.

Prominent executives in the radio field are former stndents of the Institnute, The Radio Corporation employs thousands of men, in
ltts t(ileeclutlvl:e (tlepartmentl. on ships and at shore stations and in facteries aud laboratories, A large percentage of these men are graduates
o e Institute, :

The Radio Institute of America has been an established and successful institution for over fifteen years. The year round avenf:
attendance in its classrooms is now 298 studeute per month. It has trained over 6.000 men, 969 of whom have successfully engaged
this new branch of science and industry.

You, too, can be successful in this new field if yon properly train yourself by means of the Home Study Course of the Institute.
devg offers an unlimited opportumity for future advancement—why not take advantage of it? Write for our booklet and further details—

HOMB STUDY DIVISION

RADIO INSTITUTE OF AMERICA

(Fermerly Marconl Instltute)

326 Broadway - - - - - - - - - - - - - - - New York

When writing to advertisers please mention THE WIRBLESS AGHE
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JACKS a» PLUGS

ARE STANDARD EQUIPMENT IN ALL TYPES OF APPARATUS

THERE ARK MANY CHEAP

IMITATIONS
No. 1428.W $2.00 EAONH

TR AR

on the market but none can
eempare with the Genuine

FEDERAL

FEDERAL RADIO JACKS

The frame is of nickeled brass, %~
wide, 3, " high; overall length, 314"~
Bakelite insulation and silver plated
springs with pure silver contacts are
used.

Designed for use with Nos. 15 and
1428-W Plugs.

For mounting on 1} ” panel only.

Ne. 1421-W - - OFPEN OIROUIT

PRICE EACH §.70

T

s P

Neo. 1422-W - CLOSED OIROCUIT
PRICE EACH 8.85

No. 13

$1.95 EACH

FEDERAL RADIO PLUGS

No. 1428-W Plug is a two-circuit plug, very substantially made, and will
stand a breakdown test of 500 volts. Rubber bushing on cord end prevents short-
circuiting of the telephone cord on the plug through excessive wear.,

No. 15 Universal Plug is a radical departure from the ordinary telophome
plug. Unlike others of similar design, spade terminals, pin connections, stranded
or solid wire may be used without soldering,

Federal Telephone & Telegraph o

R I

Ne. 1423-W . DOUBLE CIRCUIT
PRICE EACH $1.00
For Best Results
Demand the Genuine
FEDERAL

(SRS 8 U Fe A Lo , NEW YORK I

PATTERN No. 53 PATTERN No. 64 PATTERN No. 54

NEW RADIO INSTRUMENTS

GET OUR NEW RADIO CIRCULAR

ﬁ'ro get maximum efficiency from any
tabe receiving set, the fllament cur-
rent must be under proper control. To
obviate using an instrument for each
tube, we designed our No. 63 Triplex
Fllament Ammeter. For current control
am ammeter is supplied with three self
contained shunts, permanently in the
circuit, the switch in the flange connect-
ing the ammeter aeross any shunt.
Also supplied as a 0-10 Voltmeter
for voltage control.

Price, 0-1.6 Amps. or .

9-19 Volts

ﬂThe Pattern No. 64 instrument shown
above 1s a thermo-couple type of an-
tenna ammeter and is the most satisfac-
tory which has been produced by any
manufacturer. It has no appreciable
temperature error nor has it any zero
shift as in the hot wire instrument. This
instrument 18 one of the three 'inch
Jewell Instruments now generally recog-

nized as standard for
radio work. Price, 1 to $ ' 2 OO
15 Amps. ........... o0 .

Order from your dealer

r[Our ‘double range Pattern No. 64 in-
Il strument shown above filla the meed
for a low priced portable instrument
for checking battery voltagea. 0-13-1%60
volts 1is the range usually supplied,
which takes care of the “A” battery unm-
der all conditions and the “B” battery
up to the highest commonly used for
recelving. Other ranges, such as 0-10-
100, 10-10-50, or 0-8-80,

can be supplied. TPrice,

0-12-1260 volts

Jewell Electrical Instrument Co.

CHICAGO

When writing to advertisers pleage mention THE WIRELESS AGE
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Above All

UALITY is the wave length to which the wise consumer

tunes today, in his purchase of radio equipment. He buys

quality apparatus because he knows it produces quality re-
sults—constant, unvarying efficiency under ordinary conditions,
anywhere.

It has been the privilege of the Marshall-Gerken Company not only
to manufacture quality wireless apparatus, but to show the users the value
of quality in radio instruments. They have expressed their ideal of quality
in the predision required of their engineers in the making of the smallest
as well as the largest part; quality construction is the key to the facility
of operation of Marshall-Gerken apparatus; the factor of quality again
predominates in the simplicity of the instructions by which the amateur
as well as the professional obtains the highest utility from Marshall-
Gerken equipment.

In the establishment of their mation-wide reputation for mlk!ng and sell-
ing only thoroughbred apparatus, the Marshall-Gerken Company have set a
high standard by which to test superior endurames and unusually satisfactory
service.
Progressive Distributers and Dealers will find eur
Hlustrated beeklet very Iimteresting.

She Maprshall-Gerkenn Co

Qualitys RADIO Products

MANUFACTURERS —DISTRIBUTORS

Toledo, Ohlio U.S..A.

Price $12.00.

P.0.B. New York City.

{ "’ /‘

NOTICE: All Infringors of this de-
vies will be vigereusly preseewted

¥

Compare
yo It with

Listen to the Concerts, News, and Dance with a

KING “AM-PLI-TONE”

Just slip your head phones on the “AM-PLI-TONE” and you and your
friends will be SURPRISED. Polished Cast Aluminum Body with Nickel
Plated Base and Horn. No Sheet Metal is used, the “Tinny” Sound is
Left Out. The VOLUME is DOUBLED because TWO head phones are
blended into one POWERFUL tone.

A BIG HIT, A BIG SELLER AND IMMEDIATE DELIVERIES.
DEALERS AND DISTRIBUTORS, WHAT MORE CAN YOU ASK?

Write today for territory

THE KING AM-PLI-TONE - - 82 Church Street, New York City.

When writing te advertisers please mention THRE WIRNLMSS ACE
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4 R\ N
Easy and Economical

BUILD your wireless station.
on the ABC sectional sys-
tem., Start with just the first
UNIT—(a complete recelving
outfit in itself) Whenever you
wish, add other ABC UNITS
—just like a sectional bookcase
—without discarding a thing!

Ask your radio or electrical
dealer about this exclusive fea-
ture of ABC UNITS.

JEWETT MFG. CORP.
Canadize Pucibe Bulldiag

Million Point Mineral

The Most Sensitive Detector Mineral
on Earth

One Dollar Brings you Sample
of this Famous Mineral
Dealers: Write for trade proposition

Million Point Mineral Co.

Bex 188
NEEDLES, CALIFORNIA

PHONOTACH'

Makes Your Phonograph a
Radio Loud Speaker

Trade Mark

No. 1113145,

: R e it YV
& 3 ¥
¢ 2 Licensed under
I Armstrong U. S. Patent,

T T T A IT SPEAKS FOR ITSELF
g Adjust it in a minute

Complete Receiving Sets

Detectors—2 step Amplifiers
Variable Condensers

Vacuum Tube Sockets
Potentiometers

Variocouplers
LIANEES Variometers
Rheostats
Horne Lightning Arresters A ot applied for

Grounds and Insulators LOUD SPEAKER

Meet all requirements of the Board Otiitses th at » very lolvlv oo;t 1ened
H : til t .
of Fire Undcrwnters. lmpl’i%.er ole th'ec ::Iklnc: nsn'achf;egn one
. . No Distortion—Full Volume
Carried by Leading [obbers of Sound.—Clear and Mellow
: Send for one today
Horne Manufacturing Company .
General Offices: Hudson Terminal Building, 80 Church St., N. Y. City At yowr dealer or by mail
Factory and Works: Jersey City, N. J. W. A. MILLS
10c brings Catalog 103 Park Avenue - - - New York

When writing to advertisers please mention THR WI1RNLESS AQN
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150 Blue Printed Radio Designs

NOW AVAILABLE
Over 100,000 Satisfied Customers in 18 Months

Enabling you to build your own Radiophone Receiver or Trans-
mitter at a 50 to 759 saving under finished instrument prices

Features

Designs backed by actual performance
Expert Senior Commercial Engineering
Expert Draftsmenship

Blue Prints 21x28 inches, one to four sheets

[nfallible Drawing system giving

Assembly views
Detailed parts
Wiring diagrams
Technical data
Bill of Material

Knowledge Blue Print Reading Unnecessary

Special parts supplied machined, coils
wound, etc., ready for assembly.

Ask for Catalog 73
It gives—

Illustrations of Models built by customers
Actual results obtained by customers
Complete List of Designs

Prices of parts for each design.

. . . . BUILT FROM EIS BLUE PRINT DESIGNS
Models 'Dll” b‘ on duplay n our NCD York Oﬂlce A hlgh power Radiophone and CW Transmitter

EXPERIMENTERS’ INFORMATION SERVICE
220 W. 42d Street, New York City

Phone, Bryant 6914-15-16
Mid-west Distributor

COMMONWEALTH EDISON COMPANY
72 WEST ADAMS STREET, CHICAGO, ILL.
and at

All Progressive Radio Dealers

NOTE: We originated Radio Blue Print Designs with first ad QST Feb. 1921,

When writing to advertisers plesase mention THE WIRELESS AGR
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R 18 not particularly to Cor-
win’'s credit that Corwin
Dials are the best on the
market: With their experi-
ence and volume of sales, it
would be to their shame it
Corwin Dials were any less
Pertect.

3~ Dial, 60c—with knob $1.00
3% " Dial, 80c—with knob $1.20

7

At oll Radisco les,
ond other nllabka?e:zn.
or sent postpaid anywhers

A. H. CORWIN & CO.

4 West Park St., Newark, N. J.

D\

NN

T

OCOMPLETE RADIO SETS & PARTS

flemd 10c for catalogue which
will be credited agalnst first two
dellar purchase.

DREYFUSS SALES OORPORATION
179 @reemwich Street - New Yerk Olty

L

45

@_I s Sem

" A'MAGAZINE DEVOTED
TO AMATEUR WIRELESS
] Official Organ: American Radio Kelay League

New Developments, C.W. Transmission,
Vacuum Tube Circuits, Regenerative
Receivers, Underground and Loop

o
Antennas, ‘Radiotelephony; Relnyin%.
Operating  Department = Work, all
ARR.L: News; Humorous Stories by
The Old Man. = All these and many ]
more are included in QST. "

SPECIAL TRIAL OFFER
Regular price $2.00 per year, 20 cents
per copy. Introductory rate: 7-months
subscription for.$ 1 and attached coupon.  *

PIN A DOLLAR. BILL TO:COUPON

AND MAIL IT TODAY!
2 B G— S S—_f—__0 .
RETURN COUPON
American Radio Relay League,
Hartfsid}) Conn.
63ed find $1; please enter my trial subscrip~
tion t6QST for 7 months.

Name —
Address___

THE WIRELESS AGE

WIRELESS TELEGRAPHY

CHAMBERS INSTITUTE. A High-Grade School where Radiotelegraph is taught
fta bramches, beginning with the code and going straight thl'ouml.x.p heory tgn[:: ::
Lectures, blackboard, and practical demonstrations of Apparatus, goth during the eonrse

of construction and when completed. A large Wireless Stati otor-
ggnemtor Set complete, & ¢ e

e spare no pains to make Our Students first-grade Commereial Operators, and gtve
special attention to backward students. Location very central, y
railroads and all trolley lines. v ral. Convenlent te beth

We also carry a full line of all standard makes of Wireless Apparat Parts
specialty. Call. ‘phone or write for particulars. Pparatas ¢

CHAMBERS INSTITUTE of WIRELESS TELEGRAPHY

2046 Arch Street - - e Philadelphia, Pa

DON'T FORGET that WIRELESS AGE advertisers like to know
where you saw their advertisement.

When writing to them give this information.

It will be appreciated.

—you can’t buy a
better receiving set
any where, at any price

54000

SPECIFIOATIONS

Clapp-Eastham Type H. R.
Regenerative Receliver

Panel—Condensite, handsomely finished.

Cabinet—S8olid Mahogany,

Condenser—Balanced type, 2 Rotary, 3
Stationary plates. Bullt as a Vernier,

Dials—Indestructible metal. White fig.
ures on black ground,

Antenna Induotance—Wound ea Feor-
mica Tube.

Pl;“;l Inductanee—Wound or meolded
all.

Binding Posts—Black rubber cevered.

Switch—Fan Blade.

Rheostat—C., BE. Type H 400.

Circuit—Single circult regenerative. Li-
censed under Armstrong U. 8. Pateat
No, 1,113,149,

B’ Battery—Contalned in compartment
inside cabinet or external as desired.

Licensed umder Armstrong
U. 8. Patent 1,113.149

UALIY Y—and at a reasonable price—is the appeal that the Clapp-
Q Eastham Type H. R. Regenerative Receiver makes to

men who know Wireless equipment. The specifications and the Clapp-Eastham
reputation tell them the story. To the novice, the appearance of the set,
the clear, sharp tones, its wide range, and the perfect regeneration on all
wave-lengths between 180 and 8265 meters, is convincing evidence. The quall-
ty in the solid mahogany Cabinet is reflected all throughout the set. Ask your
dealer to show it to you. If he’s temporarily out—ang he may be, becanse
the demand has been phenomenal——write us. Send 6c in stamps for the G-B
Radio Catalog. If you're at all interested in wireless you ought to have it.

CLAPP-EASTHAM COMPANY

RADIO ENGINEERS a7zd MANUFACTURERS
161 MAIN ST. CAMBRIDGE, MASS.

137-11

When writing to advertisers please mentlon THE WIRBLESS AGE
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CROSLEY RADIO PRODUCTS

“BETTER—COST LESS”

The Sheltran

Audio Frequency Amplifying Transformer

The CROSLEY SHEL-
TRAN AUDIO FREQUEN-
CY AMPLIFYING TRANS-
FORMER. High grade ma-
terials and excellent work-
manship combine to give the
CROSLEY SHELTRAN
great efficiency and attractive
D appearance so often lacking,
except in the most expensive
transformers.  Incorporated
in the design of the SHEL-
TRAN are all the character-
istics necessary to obtain
maximum amplification from
the modern vacuum tubes.
The ratio of turns is 9/1.

The CROSLEY SHELTRAN has a base area of 134"x214".
Net weight 1214 ounces. The over-all length is 214" ; the over-all
height is 2-7/16"; and the over-all width is 2-11/16".

Price, complete ready to mount—$4.00

Crosley Variable Condensers

These condens-
ers need no
further intro-
duction. They
have been ac-
cepted by radio
experts all over
the country as
being extremely
efficient in all
kinds of work.
The Model “A”
has a wood
frame and the
plates are high grade laminated woo.
The Model “B” has die cast frame and
best quality laminated wood plates.

Crosley VT

The Model “C” has die cast metal frame The biggest The most
and porcelain plates and has a conserva- selling socket - com pact,
tively rated capacity of .001 MF. e Rt Lt complete
All CROSLEY CONDENSERS: are today. Prac- and ef-
tested under one thousand volts before tically un-[ ficient
shipment, and will not shower or break breakable. For | crystal
down in radio phone work. Pri either base or receiving
ce
Model “A” without knob and dial ..$1.25  panel mount- ?}:xtﬁt :n
‘ “A" with knob and dial ..... 75 ing: made of ¢ mar-
“  “A” with knob and dial mouhnté one piece of S ket. Will
Lt m‘kg,f,;‘}g'te““‘:,ﬁh Eorce]alian. No metal shell arlld no ground }roum "208
binding posts ........... 2.50 um. Better—and costs only 60c. e, -
« B without knob ‘and disl .. 175 4 to 600 meters, bringing in spark, voice
“ “B"” with knob and dfal ..... 2.25

“B" with knob and dial mount-

Socket—60c

“Better—Costs Less”

Crosley Variometer
Parts

Harko Senior Radio Receiver

This instrument is a
combination tuner and
audion detector, and
was developed to sup-
ply the demand for a
low priced efficient re-
ceiving outfit with a
range of 150 to over
600 meters. The hook-
up is special—of our
own design and is
non-regenerative. New
Jersey, Pittsburgh, Detroit and other phones are regularly
copied in Cincinnati and other points, with this receiver. The
HARKO SENIOR is 11% inches wide, 6 inches high, and 4 74
inches deep. Price, complete without “B” Battery, “A” Battery
or phones—$16.00.

Crosley Two-Step Amplifier

This instrument was
designed to give the
very maximum in
value and to match
up with the Harko
Senior, using the
same sized cabinet.
Complete with am-
plifying transform-
ers, sockets, rheo-
stats, switch, bind-
ing posts, etc. mount-
ed on formica panel
in mahogagny finished cabinet. This efficient instrument can also
be'used with any other apparatus requiring two step amplifier.
Price, complete as shown in illustration—$25.00.

Harko Radio Receiver

and music with amateur antenna. A won-
derful little instrument. Price, complete
with battery, etc.—$9.00. One thousand
ohm single head set, 125 feet of wire,
insulators, etc. $6.00 extra. Complete out-
fit—$15.00.

Crosley Variocoupler
Parts

Consist of formica
tube, rotor and brass

Consist of two stators, one rotor and the
necessary hardware as shown in the il-
lustration for complete assembling. Shaft
for knob and dial is 3/16” diameter.
Wood parts are furnished either in ma-

Price, complete, made of poplar

ed in maho%any finished
cabinet with binding posta 3.00
- *C"” without knob and dial .. 2.25
“ “C" with knob and dial ...... 2,75
" “C” with knob and dial mount-
ed in mahogang finished
cabinet with binding posts, 3.50
Crosley knobs and dials complete,
each ...........cciiiiiiinenans .80
L) -
Crosley Cabinets
We manu-
D facture a
full line of
cabinets in
gum, ma-
hogany or
quartered
oak, and hogany or poplar.
furnish
them with wood

genuine formica panels. Prices on cabin-
ets range from $2.50 to $10.50.

Price, complete, made of mahogany
wood . $1.7

hardware for com-
plete assembling.
Price, not wound or
assembled, as shown
in illustration, $1.50.
Rotor only—40c.

Jobbers and Dealers: Order now if
you expect early delivery

\|li

CROSLEY MANUFACTURING COMPANY Radio Dept. W-4 CINCINNATI, OHIO

When wrmn'g to advertisers please mention THE WIRBLESS AGE
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mDo You GetﬂThe Same

Sound I

n Both Ears?

When unmatched receivers are used, the
signal will sound differently in each ear.
You naturally and unconsciously favor the
receiver giving the loudest response. The
value of the other receiver is entirely lost—
it is worse than useless. To give maximum
efficiency, receivers must be matched per-
fectly in tone. That is the reason you should
insist on Brandes Matched Tone* receivers.
Have you ever stopped to figure out how
much signal strength you lose in an ordin-

May, 1922

SMALL ADS OF
BIG INTEREST

¢Superior,” 2,000 chms, welght
14 l:u-., 'con;pleto with head-
band and polarity indicating
cord, $8.00

ary pair of 'phones?
Send 5 cents for our booklet W,

Standard Since 1908

C. BRANDES,INC.

Room 718, 237 Lafayette Street, New York.

Australlan Agents
Internatlonal Electric Co.

85 Courtney Pl, Wellington, N. Z

Chlcago Office
33 South Clinton St., Chleago
Ilinols.

Member Radio Section Associated Manufacturers of Electrical Supplies.

* Reg. U. S. Pat. Office.

T TR O Yoy

BRANDE

DETRAFTE o i, P

S Matched Tone
HEADSETS,

. \\\“\“\\\\ul|IIII’I;IIII”,77’

%
[+

A

“\\t\\h\\\‘\

Q

b

denser (.001 Mf.)

Sold on an absolute guarantee.

BAKELITE KNOB AND DIAL

“Dayton”
Variable Condenser

Designed by R. §. Copp, formerly with
the Engineerlng Division of the Air
Service Radio Laboratories.

CONSTRUCTION

This condenser is of very sturdy con-
struction, the plates being of hard
aluminum; the movable plates are se-
cured by an extra large shaft screw
with large spacers, insuring against
slippage of rotary plates. The station-
ary plates are secnred by three screws
thru high frade formica plates. There
are no sliding contacts, the connection
to the rotary plates is obtalned by
means of an extra flexible wire soldered
to shaft, making an absolute contact at
all times. This condenser 18 fitted with
fibre stop to prevent going past zero
setting.

EFFIC]ENFYI Best of dielectric st th
nce is extremely low. Best of dielectric s reng
due t?ig?glfrgg:;:?t ;‘x?:iusltaati:: ends, no moulded composition used. Highest
grade of formica used throughout. Capacity at zero is very low. 34-1:iate con-
denser has a capacity of .000031 and 18-plate has .00002 at zero setting.
18-PLATE CONDENSER TYPE 18 P, C., PRICE $3.95

This 18-plate condenser has the same capacity as the average 21-plate

condenser (.0005 Mf.) due to larger plates and close separation of plates.

84-PLATE CONDENSER TYPE 84 P. O, PRICE $4.80
This condenser has the same capacity as the average 43-plate con-

- - 81,00 EXTRA

Manufacturers, Jobbers and Dealers, write immediately
for attractive proposition. .

Can make prompt delivery

THE A-C ELECTRICAL MFG. COMPANY, DAYTON, OHIO.

Makers of Electrical Davices for over 20 years

A MEETING PLACE FOR
BUYERS AND SELLERS

Space in this department costs only
88 cents a line. Minimum space eight
lines. Payable in advance.

VICTOR PHONOGRAPH HORNS — 11 in
lonf. Bell 93 in. wide. Black emameled with

lished 214 in. brass esd, [deal for amplify-
ng. Price 75¢ each. Come early as oaly a
few In stock and no more to be had. Ne
mail or C. ©0. D. orders filled. Wireless Press.
Inc., 326 Broadway, N. Y. C.

RADIO SPECIAL

STORAGE BATTERIES
8 Volt, 40-60 amp, ...... Ceemeaetaaa, $10.00
€ Volt, 60-80 amp. et aan e, . 13.08
Fully Charged. lg O. B. Boston. No charge
for Crating. Brand New; Guaranteed Ope
Year. Manufactured By
W. & G. TUFTS
336 NEWBURY STREET, BOSTON, MASS.

PATENTS ON RADIO—My special experience
and compilation of patents and literature en-
ables me to advise inventors and manufac-
turers on radio inventions and patents. JOHN
B. BRADY, Oun{ Building, Washington.
D. C., formerly with Radio blvlaion. Navy
Department and Secretary, Government Radie
Board, investigating radjo patent situation.

IS YOUR WAY BETTER? Patent your #m-
rovements. A good patent may lead to wealth.
jut note: patents are no better than their
claims. Be sure your tent is as good as your
invention. Consult MB & CO., Solicitors of
Patents, Trade-marks and Copyrights, 1419 G.
Street, N. W, Weshington, D,"C,

WIRELESS PHONR “B” BATTBRY—221
volts. Fully guaranteed; regular price, large
$3.25, small $1.656. Our price large $2.00, small
$1. Postpaid. Wireless fhone Battery Co.,
321 Canal Street, New York.

PATENTS-—Send for free book. Contains valu-
able information for inventors. Send sketch of
your invention for Free Opinion of its patent-
able nature. Prompt service. (Twenty years'
experience.) Talbert & Talbert, 460 Talbert
Bldg., Washington, D. C

THIS MONTH'S SPECIAL—Complete aerial
outfit, 100 feet hard drawn copper wire, 50
feet rubber covered wire, four 4” antenna in-
sulators, 1 lightning switch, 1 porcelain tube,
1 ground clamp. $2.60 complete postpaid
Remit postal or express money order to M. J
Winkler, 220 West 424 Street, New York.

FOR SALE—Brand new Grebe CR7 Recelver,
1500-2500 metres. List price $210. Complete
with bulb. POZ, NAU, MUU easily heard.
Willing to sacritice for spot cash. Best offer

takes the set. S. Gilbert, 660 Park Avenue.
New York City.

ELDREDCE METERS

Check up on your
1B DBatterles!
Weakened asignals
can often be traced
to a drop below
normal voltage of
your bmtteries, yet
thousands have
overlooked this im-
portant feature. An
BLDREDGE Pock-
et Volt-meter should
be a part of every
Radiophone Equip-
ment. Reads either
direction of cur-
rent. IHlustration

shows scale 0-6 but they are
also su(r;plle(ti h}’ t:cales 0-30 6.
and 0-50 volta. Price ........

Cheaper meters can be purchased but ELDREDGE METERS
are INDIVIDUALLY CALIBRATED to a master instrument,
an expensive process. Symmetrical design and high
palished nickel finish,

Sole Distributors /I

'\
IR,
OHN FIRTH & Co.,
] Inc. %_Dl/o/

70D Sixth Ave. - New York \S—

When writing to advertisers please mention THE WIRBLESS AGE



10c CHARGES ‘A & B’ STORAGE
BATTERY 414« F-F BOOSTER

S Yau will never have to give
up in disgust when working a
distant station. Is it not
gratifylng to feel that ail the
year round your Fllament Bat-
tory will be ready when you
want it? You know what it Is
like to have F eall
te “LISTEN IN"
find Your Batte
BATTERY BOOST Charge
Astomatically and Operate un-
attended. Screw Plug In Lamp
| Socket, Snap Clips on Battery
D Torminals and seo the gravity
come up. Both Waves of Cer-
rent are rectified thre Ad-
Justable & Easlly Renewable Infusible Carbon Electrod
whick Maintaln a Constant Efclency & Last thousands ¢
hours. Alse Charges Batterles right in Awtos. Ne skill Re-
uired. AMMETER Shows Carrent Flowing, eliminatin
vess Work. COMPLETE IN COMPACT SELF-CONTAINE
PORTABLE AUTOMATIC CHARGING UNIT. 8

-F .

tog Boosters are Fult Wave Magnetic Reetifiers for 105-
125 Voit 60 Cyele A.C. Current. PRE-WAR PRICES.
Bantam Type 6 Charges ‘A’ 6 Volt nmm‘n_ 6 amperes $15

;yn *B* Charges 2 to 100 Voit Ra Batterles $15

May, 1922 THE WIRELESS AGE 95
T A-B Charges Both Yoar A & 8 Batteries $20

l:ltnl m 12 Charges 12 Voit hmr{ st 5 Amperes $15

Type 166 Charges 6 Volt Battery at 12 Amperes.. $24
Typs 1612 Charges 12 Voit Baitery at 7 Amperss. . -
Type 1626 Charges Both 6 and 12 Velt Batterles. .

The Larger Tymes are for heavy batterles, er whers time
is limited. Shipping Welghts 12 te 15 Pounds. Order

from your Dealor or Send Check for Prompt Express fiﬂ(]S One Of itS greatest GPPZiCG-

Shipmont. 1f via Pareel Post have remittance include
Postags & Insurance Charges. Or have us ship Type

e, co, B 1 Ve woi sl o8 tions in the manufacture of radio instru-

- GROUP CHARGING ause osr Full Wave, Astomatic F-F
ROTARY RECTIFIER of 100 Veit, 36 eoll nFm?. ments.

Order Now Or Write immediately for FRE
BOOSTER & ROTARY Baslleting 34 & 34A

The France Mfg. Co. clrmine one. o 5. =

Its unusual insulating properties and its very
attractive appearance combined with the great

C A B I N E T S ease with which it may be machined into the

many intricate shapes required by the radio in-

We will build Cabinets for any size dustry make it an ideal material for this purpose.

panel, in any finish. Will quote on

one or 2 thousand. Send us Variometer, load, coupling, and tickler coils, vacuum

your specifications. tube and selector switch bases as well as inumerable

other parts of radio equipment may all be made of
Condensite-Celoron.

National Cabinet Co., , The Diamond State Fibre Company of Bridgeport,

Dayton, Ohio Montgomery County, Pennsylvania, one of our licensees
is prepared to furnish Condensite-Celoron partially or
completely machined in sheets, rods, or tubes of several

BUILD YOUR OW different grades.

WIRELESS : —

Telephone and Musical Receiver

"e Hear Chicngo, 000 Miles, Flne on Good
;V‘l:'ht-. l'ltubniuh. Newark and New York CONDENS]TE CO. Of AMER]CA
Come In good and L:md. You can Do the

m n a Single Bulb.
sa'l‘l.ie:e is Radio Muslc In the air each eve- BLOOMFIELD NEW JERSEY
ning, and the living voices of the artists
can he reproduced in your own home and
enjoyed by you and your friends.

Are you satisfied with your recelving
set or would you like to build one that will

recelve over 6,000 miles on a eingle hulb Coples of WIRELESS AGE for June 1014, Oct. 1014, Dec. 1014, N
and quit experimenting? One that will be HAVE 28 9520, Oct., Nov, Dec., 1921, Jan., Feb. 1922} ‘e wiil extend 13?0135

L equal to any regardiess of claims and e lptl IO R LU . :
can hear Honolulu, subscription py. you send ua. Address Circulation
:ll(l‘tfobnm:.h(}::‘r:ncal::.yggnth America, French YOU Manager, Wireless Age, 326 Broadway, &ew York,
and English statlons and practically all of
B3
wire it up, and the remarkable ranges that : %
may be obtained will surprise you. )‘iﬁ A3 ’
\{'hy not n.uke a set up-to-l(ti:te :I?go:'fx; 2 - . g
AU LG LR LIST PRICES and other Radio Supplies
they can be bought. leaving nothing to nerial s
ess abont, on receipt of fifty cents in Insulators, ae R .
ol or stan;ss. Binding Posts ..7¢ each up The Radlo Shop Of Newark
liere is a dlagram no one can afford to Contact Polnts, per DEPT. A
be without. 1000 ...eeieneans 15.00 .

the high powered foreign and domestic sta-

tions, as well as amateur stations as far
V 11 omptly mail you our sample . .$0.30

diav:rSnx:lof grcon?plzte short and long wave Crystals, mounted ..$0

VIRGINTA NOVELTY COMPANY, Tuning Colls 350 & 400 41 South Orange Avenue, Newark, New Jersey
MARTINSBURG, WEST VIRGINIA K

L west  as New Mexico, and the phone and
usic.
mAnyone can assemble this outfit and
By Mail — Low Prices
.000 meters, together ‘o unmounted. 2%
:vem\lvg;'ml};ge 'l?utzr(:xctlgns for wiring and Condenser fixed re- Complete stock, first quality, at low prices. Orders promptly
auembllngb price of each part and where celvlng, ........ 1.00 filled by mail. Crystals carefully tested.

When writing to advertisers please mention THHE WIRBLESS AGH
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The Completely Revised Edition

How To Pass U. S. Government
Wireless License Examinations

By Elmer E. Bucher

317 Questions and Answers

Here at last is the complete book to pre- phase of wireless thoroughly covered—all
pare you for your license exams. Every- to enable you to get a high rating. Nothing
thing is covered fully—Spark, CW and like it at any price.

Arc. Complete diagrams are given. Every

And the Price is still 75¢

Ready for delivery now. Beginners should use this book as a study guide

CONTENTS - - T T — ——_——
Explanation of Electrical symbols—Definitions of
Ebectrical terms. Order Blank
1 Transmitting apparatus, spark types of the most l
modern design.

2 Motor generators, automatic and hand starters
and control devices.

3 Storage Batteries, their maintenance troubles,
and repair,

4 Amntennae or Aerials.

5 Receiving Apparatus for damped and undamped
waves, including crystal detectors, vacuum tubes,
tikkers, heterodyne, and amplifying circuits.

7 Undamped transmitters of the arc type, includ-
ing construction, operation and maintenance and
circuit diagrams of modern arc transmitters.

8 General information concerning operators li- ,
censes in grades and classes with requirements l BOOK mgggﬁnagg }my:a” s
with regard to percentage required for passing ALONE 75C WIRELESS AGE $275
technical examinations and speed required in | | R Postage outside U, §.
code Practical equations for Radio Telegraphy— extra.

WIRELESS PRESS, INC,
326 Broadway, New York.

‘I?Iease send me a copy of the new and revised edition of
How to Pass U. S. Govt Wireless License Exams.”

— — — S—

I am enclosing $.......... and accept the offer checked below.

Equations for Ordinary Power Work.
You need this new edition to success- Name ...
fully meet the new requirements. Size I Street
6% x 934. Fully illustrated.

SPECIAL I

Include a year’s subscription to Oi}tmgde

THE WIRELESS AGE Postage

with  your order at only $2.00 50cext§a Call .............
instead’ of $2.50, the regular price. I B T O
A

— — = — ——— e ——— e ———————————
When writing to advertisers please mention THE WIRELESS AGR




May, 1922 THE WIRELESS AGE 97

s g L B

: Al
ol ‘&Aﬁ'u ot ﬁ r

l L,
| . i

\

)

IRADIO BROAD(ASTING,

A ]T is not at all unusual that local amateurs,

newly interested in Wireless through the
Broadcasting, should prefer Atlantic service.
| o, But, when orders come from Pittsburgh, New
York, the Middle West; in fact, from all over

the country, there must be some reason.

We specialize in standard apparatus that can
be purchased anywhere. The only possible ad-

F A D A - vantage that makes thousands of amateurs prefer to
deal with Atlantic is in the service they receive.

: Of course, we have established a reputation for an-
o WER TU E T E swering all inquiries frankly and promptly. ‘When

we offer suggestions to a customer, we never re-
Resistance 13§ ohms.

commend an expensive outfit when a $26.00 or $50.00
Current carrying capacity 5 amperes set will meet his particular need. Many customers
Just the rheostat to use with two :

leave the entire choice of their equipment to us and
in every case, they have expressed complete satis-

- : Radiotron 5 watt Power Tubes. : . faction with our choice.
» E We have prepared three Bulletins, 19, 20 and 21
Price onl 5 which describe a wide cholce of standard equipnient
i 1 £ to receive wireleass telephone broadcasting. These will
. E be sent free on request to any reader of Wireless Age.
§ The Radio Corporation’s “CW” manual and cata-
FRANK A. p. ANPDREA H _ log 25 cents per copy.
i Manufacturer of FADA
radlo supplies . [ATLANTIC RADIO COMPANY,INC.
: 1882-C Jerome Avenwe .-. New York City 727Boylsl‘0n St BOStOn MaSS
.y L} .

15 TEMPLE STREET, PORTLAND, MAINE =
115 BRIDGE STREET, SPRINGFIELD, MASS.

/

m»m"ﬂ‘mﬂﬂm ([I’ .

Ml

Immediate Delivery

on all standard makes of Radio Ap-
paratus. No matter what instrument
you desire send us your order for
quick shipment. Chicago Amateurs:
Come and inspect our new apparatus;
largest stock in the Middle West.
Open all day Saturday.

.mnnm..m-&gmgg._m;zm

Chicago Radio Apparatus Co., Inc

508 South Dearbern St., Chicage, I,

*“The Best
Radio School
> in the East”

149 EAST 86™ ST, NEW YORK N.Y.
WELL-PAYING OPPORTUNITIES IN RADIO

OUR GRADUATES HAVE BECOME

Radio Operators Radio Supervisors 1
Radio Engineers Radio Repairmen

Radio Inspectors Teachers

Traffic Managers Radio School Directors

No Preliminary Training Necessary
Students may live in our building and emjey all the privi-
leges including swimming pool, gymnasium, restaurant, etc.

%

Send for this Booklet Today ARC—SPARK—VACUUM TUBES
ABSTRACTING—REPAIRING—OPERATING

When writing te advertisers please mention THE WIRBLESS AGE




98

THE WIRELESS AGE

(COMPLETE $2 58.50
ok on bateres—aad teen) |

DO you want to hear all the broadcasting
stations within 1000 miles? Do you want a
receiving outfit acknowledged by leading ama-
teurs to be “unexcelled for Radio Telephone
reception?” Do you want a tuner 24% more se-
lective than its famous predecessor? Do you
want to practice real economy by buying an
outfit that will render more value per dollar
over years of service than cheaper sets?

The men who first sent messages across the
Atlantic in the recent A. R. R. L. tests have se-
lected, from their wealth of experience, the
equipment shown above as unsurpassed in
radio. This set would be a handsome addition to
the most tastefully furnished home. It is an
outfit that anyone can use successfully, without
previous experience, to entertain a group of
friends. And it is also an outfit that in thes
hands of an expert, accomplishes record-
breaking results.

Tested, proven units are combined to make
a complete set without a weak link. The tuner
is the famous Paragon R. A. Ten regenerative
receiver,—the world’s leading short wave
tuner. To this is added its companion instru-
ment, Paragon D A 2 Vacuum Tube Detector
and two-step amplifier. Then comes the Radio

Unexcelled~Radio T elephone Reception

Magnavox, which sends wireless telephone
concerts as well as code, clearly all over a
room or hall without detracting from the orig-
inal tonal qualities. For sharp tuning head
phones are provided—Baldwin type “C,”
standard of the world. Every item of accessory
equipment is supplied—of a quality consistent
with the Paragon instruments that form the
heart of this set. This includes 3 Radiotron
vacuum tubes, 3 Eveready “B” Batteries, 1
60-80 Ampere-hour storage battery, specially
built for radio work, and our Number 3 antenna
equipment, with wire and insulators for a 4 wire
100 ft. aerial, lead-in wire, ground clamp, etc.

Not a single item is omitted for a complete
installation. The actual work of installation is
reduced to a minimum. Simply put up your
aerial, insert tubes, hook on batteries, make an
easy ground connection—and you are ready
to listen.

The price complete is $258.50. Quality con-
sidered, we confidently recommend this outfit
as today’s best buy in radio. If you live in
New York examine this equipment at the Con-
tinental store. If you live further away, order
by mail. Shipment immediately by express, ac-
companied by the Continental guarantee of
satisfaction.

May, 1922

CONTINENTAL
RADIO AND ELECTRIC CORP.

Dept. E 6 Warren Street, NEW YORK CITY

“NEW YORR'S LEADING WIRELESS HOUSE"

When writing to advertisers please mention THE WIRELESS AGE
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Amateur Radio Stations of the
United States

Supplementary List brought up-to-date from July 1, 1921

Boy Seswts of America and Worcester North Radio
Ase’n, 15 Ollver 8t...............Fitchburg, Mass.
Frank Wigglesworth, Bridge St.......Manchester, Mass.
Ralph 8. Johneon, 502 Huron Ave....Cambridge, Mass.
Edward K. Hayward, Jr., 50 Hall Ave..Watertown, Mass,
Thompson L. Quernsey, Maln 81. ........ l)over. Me,
Arthur F. Moulton, 54 H d 8t....... ):? Mua.
Young Men’s Christlan Ass’'n, 156 Free bt., Portland, Me,
C.C.Chishoim,Jr., 862 E.squantrum 8t.,Squantrum, Mass.

Nyles L. Lamson, 187 Langdon Ave....Watertown, Mass.
Lee A, Bates, 3 Blodgett PL......... Worcester, Mass.
Harry R. Chestham, 74 Avon St. .Somerville, Mass.

Mans,
Watertowa Radlo Club ....... 5 Mass,
Betty W. Munros, 38 Beacon B Mas.
Theo. P, Bruno, 405 Massachusetts Ave. Boston, Mass.
Moses B. L. Bradford, 60 Maim 8t.....Concord, Mass.
Theodore F. Kalluosky, B. F. D. No. 1, Kllingly, Conn,
Vernal B Fuller, 24 Pearl 8t.......Dorchester, Mass
Lowis A. Jaques, 33 Pond Bt....... Winchester, Mass,
Minot A. Blmmons, 175 Poplar St....Roalindale, Masm.

Ermest W. Merrow, Worcester 8t...West Boylston, Mass.
Emerson T. Rossberg, 52 Vioe 8t....New Britain, Conn,
Antbur K. Ericson, 48 Rallroad 8t......Beverly, MA-.
Harold M. Clafiin, 191% Western Ave...Watervilie, M.

V. B. Rosen, 180 Court Rd.......... Wlnthrop, Mass.
Charles B. Hyde, 11 8idney Ave......

Nelson B. Stackpols, 960 M . - Provid R L
Richard Morse, 183 Bay BState Bd.......Boston, Mase.
Henry P. Rand, 92 Bo. Common 8t........Lynn, Mass.
J. Marston Farnum, 20 Merrimack 8t... Nashus, N. H.
Whitall Eectric Co., Stearns 8q......Springfeld, Masm.
Eibert C. Brows, 11 Harrison St......Stoneham, Mass.

James C. Ramoey, Jr., 369 'hppm st.. Brookline, Mass.
Arthwr B Kumm, 163 Hsllock Ave...New Haven, Conn,

Hollls B. Polk, 90 Robbins 8t........Waltham, Mas.

Carl @. Ricker, Willow Bt....... .80, Hamilton, Mags.
Rdvia B, Dellin, 10 Lawa Ave..........Quiney, Mass.
Edward J. Hanley, 39 Park Ave...... . .Whitman, Mass.
Harry Hanson, 86 Quincy Ave....East Braintree, Mas.
Earl G. Holbrook, 5 Whitiag St....East Detham, Mass.
G. A. F. Werper, Commercial 8t Fire Sta., Lynn, Mam.

Ludlow P. Mahan, 4 Wesley St. R L
Mas.
Masgs,
Mass.
, Mass.
Mass.
Mass.

Donald B. Ciarke, 76 Yale 8t..
Horbert A. Wells, 151 Ballow Ave....
FPrederiek Waite, 9 High Rock Way.... Mass.

Isase Goldstein, 38 Oswego 8t......... .Boston, Manss.
C. P. Boynton, 328 Greenwich Ave. New Hawen, Copn.
Willlam J. Smith ..............so Westport, Mass,
George Dana Bprague, 49 Kim 8t., Wellesley Hllls, Mass.
James Alfred Mulligan, S8hawsheen Village, Andover, Mase,
Hiram D. Harrls, 53 Willlams 8t...New London, Conn.

Michasl F. Goodell, 79 Blossom 8t......Chelsea, Mass.
Harold A. White, 17 Prairie Ave.....Auburndale, Mass.
Osear H. Crle, 333 Broadway..........Roekland, Me,
Henry A, Tadgell, 110 Porter 8t......Somerville, Mass,
Arthur N, Fay, 33 Arlington 8t..Chicopee Palls, Maga.
Howard Noyes Dole, 27 Columbus Ave. . [IHaverbill, Mass.
Edmund P. Crocker, 33 Hussey 8t....Nantucket, Mass.
Howell B. Morley, 38 Beacon 8t......... Boston, Mase.
Jobn P. Olson, Glendale Rd. .Sharon, Mass.
Harrisen M. Huhll Corey iy llosp Brookllm, Masa.
William C. Deanis, 300 French Bt....... Towell, Mass.
Wm. J. Martin, 538 Massachusetts Ave...Boston, Mase.
Charles 8. Crocker, Box 41...... Marston's Mills, Mass.
Harold B. llchllond. 78 Harlow 8t. .. .Arlington, Mass.
Horace Goss, Box 1....... «. . Essex, Conn.
Nermas H. l(ulcr, 25 thlm Providence. R. I.
Carl W. Phillips, 125 Center 8t .. .Malden, Mase,
Carl T. Chase ........... ennebunkport, Me,
Arnold Neflson, Box 946 .. . . Hartford, Conn.
Jos. C. Baunders, 46 Wuhlnctol . .Newtonville, Mass.
Bdward Gosselin, 69 Bo 6th 8! . . Hartford, Conn.
Charles P, Woodbury, 13 Essex 8t......... Dover, Me.
P. Edward Handy, Unlmlty of Malne......0rono, Me.
Hemer (. Ringwood, 646 Sbawmut Ave. Booton, Mass,

Harold H. Bodwell, 0ld Colony Rd..... .Morldln, Conn.
Jay 8. Buckley. 10 Hillside 8t......S80. Norwalk, Conn
Alfred C. Keller, Merritt 8t. 00
Royal D, Chandler, 52 o:khy Rd. . v.. .. Belmont, Mass.
Wilfred Vigneault (The Alrfone Co.), 108 Merrimack 8t..

Haverhill, Mase.
Harold B, McNamara, 23 Alpine St. Arllnmon, Mass.
Bdward R. Carter, 5 White 8t.... .. Havrh 1, Mm
Theodore Taylor, 187 snlhbury Rd... Brooklln.,
Howry C. Aspinall........ ...........o-hﬂlo.(hnn.

Q. M. Mathewson, 39 Rhnde Tsland Ave., Newnort, R. I.
Bmil F. Karklin, 3361 Centre 8t.. Wt Rorxbury Mass.
Everett M. Maguire, 75 Lawn Aw......Woodfords, Me.
Roy 8. Litle, Bliot & Capon Rd..... Swampscott, Mass.
Everett Radlo Club, 81 8wan 8t........Eversit, Mass

L. B. Ticehurst, 76 Irving 8¢, ..
Honry A Cain, 588 Ash St.

.West Somerviile, Mass.
......... Brockton, Mam.

1 CDM
1 CDN
1Cbu
1 CbP
1CDQ
1 CDR
1Cb8
1CDT
1CDU
1CDV
1 Cbw
1CDX

. ’ .

First District
Gordon W. Battey, Samoeet 8t. .Wateh Hili, B. I
George H. James.................0.nn Hardwick, Vt.
Woodbury Brackett, 8’18 Middle St........ .Bath, Me.

Eunice L. Randall................Mattapolsett, Mags.
Henry 8. Cushing, Jr., 7 Magoun Ave... Medford, Mass.

Edwin F. Atklas, Jr,, 592 Pleasant St...Balmont, Mass.
Sherman A. Story, 21 Naples Road.......Salem, Mass.
Herbert Drew, €67 8ixth 8t.......South Boston, Mass.

Prederick E. Burnham, Pearce’s Island, Gloucester, Mass.

Chas. D. Belcher, Jr., 154 Paullne St., Winthrop, Mass.
Warren J. Stevens, 100 Triton Ave....Winthrop, Mass.
Edwin H. Perkins, 58 East Main 8t., Georgetown, Mass.
Fiske Rollins, Canpon Hill......South Wellfleost, Masa,
B. M. Qrits, 85 Summer 8t............Adams, Mass.
Arthur P. Heath, 52 S8heridan 8t...... Haverhill, Mass.
Ernest L. Corby, 43 Fourth 8t.. Bridgeport, Conn.
Florian J. Fox, 258 Nicoll Ave. New Hfven, Conn.

Kenneth E. Bolml. 13 Myrtle 8

Wm. E. Merriam, 55 Bull Ave. Ext Wallingford, Conn.
Normas McCarthy, 29 Cottage 3t.. Norwood, Mass.
William H. Bryant, 9 Banoer Ave.... Malden, Mass.
Samuel V. Hopkins, 45 Revere St....... Revers, Mass.
Aogus Walker, 82 Woodcdliff 6t........ Roxbury, Mass.
Pawl Marklls, 43 Baxter 8t......South Boston, Mass.
Earl J. Atkioson, 11 Huron 8t..... ...Pm.dhld

Frapk P. Spronl, Goodwin Cottage..
Central Fire Statiom..............
Clarence H. Warwkk, 58 Barry St..

Mass.

.York Harbor, Me.
.Quiney, Mass.
Dorchnur. Mass.

Jerome H. Knowles, Jr..

C. F. Cowdrey, Jr., 69 Luneaburg St. .. Fitchburg, Mass,
George L. Babeock, El Reposo...... ..Watch HilI, R, I
Earl M. Bradiey, 37 Blrmm............ , Mass,
Linas J. Thrasher, 20 Hill 8t.. .« .Marlboro, Mass.

Wm. T. Prissell, Jr, 55 Chutnm. 8t. .» Waltham, Mase.
Fraok C. Elsner, 283 Broadway......Somerville, Mass.
Douglas F. Welgel, 161 Pond S8t..... Leomlnncr. Mass,
Alquonguim Councll Boy Scouts of America, Marboro, Masd,
Qeorge B. Hall, Jr., 17 Emerson 8t.......Lyon, Mas,
John C. B. Washbarn ... Bagt Onenwlch R I

..8t. Albans Bay, VX.

Lloyd C. Mayers

Charles A. Haley, 29 Bartlett 8! .Haverhill, Mass.
Henry E. Hall, 30 Summer St.. ......Nnhua. N. H
Samuel W. Nper, 45 South Bow S8t.....Mllford, Mass.
John H, Nelson, 638 Western Ave........ . .Lynn, Mass,

Raymond Davis, 4 Slate Ave........... Northfield, Vt.
Ellfott Jackson, 10 Elmwood Road. ..Swump-eon. Mass.
Theodore A, Rich, 54 Glenwood St..
Frederick W. Pum, 569 Bedford 8!
C. . DeCosta, 44 E 8t..... South Portland, Me.
Willlam J.. Kielar, East Main 8t.. ... .0range, Mass.
Edwin C. Smalley, 120 Myrtle St.....West Lynn, Mass.

Morris Hurvits, Rollins Pl............ Boston, Masa.
Walter H. Hanmson....... ve...s.Rockingbam, N. H.
Arthur E. Clough, 11 lllghlund 8t.. .Somersworth, N. H.
Franels K. Brown, 20 Greenwood 8'... . .Marlboro, Mass.
Lewis C. Leighton, 161 PFountain St., Providence, R. I.
James Eldon, 1 Short 8t.............Methuen, Mass,
W. 8. Howland, 49 Pritchard 8t......Somerville, Mags.

Kenneth ¥. Carlon, 185 Oakland 8t., Springfleld,
Lawrence J. Kecnan, 53 Avon 8t..... Somerville,
H. C. Weare, Jr., 23 Trowbridge Ave., Newtonville,

Mass.
Mass.
Mass.

H. Thomas Caswell, 59 Wareham St., Middleboro, Mass.
Edward Thomas Haynes ............... Bradford, Vi.
Allen Smith Richmond, 14 leh |t . Auburn, Me.

James W. leary, 11 Falrmont Ave. Cumbrld:c. Mass,

Willlam 1I. Wallace, 30 Hastings 8t., Cambridge, Mass.

Hardwick Academy .........c...c.0n . .Hardwick, Vt.
Milton Scott, 284 Nichols 8t......... Bridgeport, Conn.
Walter Gilbert Cole.................... Bradford, Vt,
Walter Fisher, Rockwood St............ Norfolk, Mass.
Melville Harding Robbins, 17 West St........ Bath, Me.
Lloring 1. Marshall, 129 Grasmere §t..... Newton, Mam.
Donald H. Malr, 10 Lynde St.... . . Malden, Mass,
Hugo Felix Walter, 1296 State q Bridgeport, Conn.
Justin Peterson, 168 Willls Court. ..Lynn, Ml-.
M oW Kurkdjle, Brown & Winter Sts Wmnn.

James Norman Oswell, Pine St........ South Parls, Me

Laighland P. Parker, Crescent Beach St., Burllnnon vt.

Untrius Ajamisn, 78 Lafayette 8a..... Haverhill, Mass.
Vahe Johnson, 259 Farmington Ave.....Cranston, R. L
Ofin Q. Boardman. 49 Mt. Vernon 8t., Braimtree, Mass.
Otto H. Eger, 1097 Malu St........... Holyoke, Mass.
Francls D. Rurnett, 72 Converse St...longmeadow, Maes,

@Qlenn C. Sabin, 44 Maple 8t..... .Nortbampton, Mass,
Witbar Newton, 69 Arnold Ave........ Edgewood, R
Siduey R. Coleman .........

F. T. Holmes, Bradleyville Rd
Trumen Wealey Hickeox, 229 Cooke 8t., Waterbury, Conn.
Arthur Willlam Ganz, 39 Viola St... . Providence, R. I.
John Joseph Rrennan. 2068 Willow St.. . Lawrence, Mam,
Kenneth B, Swett, 21 Holman Ave...leominster, Mass.

Philip Darche, 46 Progress 8t......... Abington, Mass.
John Awstin Kelly, 17 Park 8t........Harverhill, Mass.
W. 8. Van Rrocklin, 82 Guerneey 8t., Reslindale, Mass.
Rohert C. Duncan, 27 Adams Ave......Watertown, Mass.
Jobn E. ligley, 278 Bast Main 8t., North Adams, Mass.
Clarence P. Wood, 39 Cheever St........ Milton, Mass.
R, Q. Matheson, 382 Washingten St., (loncester, Mass.

99
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Amogerone Fire Co, No. 1
Edmund 11. Campbell, 130 Elm 8t......Quincy, Mass.
Raymond K. Hebert, 81 North St., Nortbampton, Mass.
Edward T. Norton, 8 Columbla Terr......Portland, Me.
Bernard F. Dorgan, 306 Lombard 8t., Nn Haven, Conn
Albert J. Nichols, 164 Broadway...... Tsuaton, Mass.
R. J. Hartshorn, 10 Spring Hill Terr., Somerville, Mass.
George K. Rollins, 93 Montrose 8t.. .Springficid, Mass.

Harold A. Jacobs, 25 Bmith Ave..... ... Westheld, Mass.
Albert W, Watkins................. .Morrimack, N. H.
Percival R. Allen, 181 llom 8t...... Auburndale, Mass.
Matthew E. Burns, 6 Maip 8t........... Quincy, Muss.
Clinton K. Ross, 50 Linden 8t.. Waterbury, Conn.

Howard K. Webb, 18 Beach Ave........ Miliford, Mass.
Joseph W. Dalton, 194 Flander 5t...
Frank W. Sickles, 150 Unlon S8t..... Springfleld, Mass.
Jobn De Young, 11 Sheafe S8t.......... Mal 5
Wallace M. Keith, 8 Wanut St.......... Auburn, Me.
Alfred St. Laurent, 413 GQreen St..Somersworth, N

Albert A. McAdoo, 50 Winter 8t....East Saugus, Mass.
George W. Newell, Elm 8t.........Yarmouthville, Ms.
Louis C. Frank, 10 Littell Rd. . .Brookiine, Mass.
Millard C. lllchnond 262 Ne-bury St...Boston, Mas.
Lauren E. Harlow, 114 Pleasant St.......Auburn, M.
John Phillips, 14 Pearl 8t.... Brookllno, Mass.
Melville A. Mets, 11 Avon Bt.. . Bomerville, Mass.
A. M. DeBenodictus, 345 Broldw Swth Boston, Mass.
Kenpeth F. Remington, 747 High 8t..Fall River, Mam.

Wlibur 8. Wellington, 7 Alder 8t....... Waltham, Mass.
William Byrd, Jr., 8t. Paul's Sehool....Concord, N. H.
Andrew Anderson, 239 Wilson 8t. .. ...Bridgeport, Conn

Warren E. Hibbard, 11% Belvidon 8t....Boston, Mase.
Lawrence M. 'l'lmll 53 East Aw..... Pumu'ht. R I
John ¥. 0'Donneil, Derby Pl...........Roxbury, Mass.
Edward N. Wendell, 15 Norwood Awe... .lockpon. Mass.
Everett B. Cobb, Cottage 8t............Medford, Mass.
L. K. Henderson, 937 Bedford 8t...No. Abington, Mam.
Henry E. Dickerman, 964 Hancock Bt....Quincy, Mas.
Richard Tousey, 23 Grandview Ave.....Somerville, Mass.
Edward A. Dolan, 6 Hobart 8t......... Westerly, R. L.

H. R. Basesit, Jr., 94 Armington St...Cranston, R. I
Earl F. Whlddon, 16 Gray 8t..........Boston, Mas.
Herman F. Lefstein, 38 Cotting Ave.. lurlhoro, Mam.
Chas. K. Platt, 20 Bellvoe 8t...Medford Hillside, Mass.
Charles Chrlmu. 60 Fourth St..... .Wlurbm, Conn.
Q. K. Nothnagle, 176 Waldemers Ave., Bridgeport, Connm.
Earl J. Reldenouer, 52 Fairfield Ave...Bridgeport, Comm.
Paul Hitchen, 256 Weetamoe St......Pall River, Mas.
Donald P. Tucker, 320 Highland Ave., Winchester, Mass.
Horton B. Wesver, 803 Angsll 8t.....Providence, R. L
Quilford T. Dunn, 82 Adams St.,.....Plichburg, Mams.
Edward J. Lave, 35 Cooke 8t.. Waterbury, Conn.
Mark J. Baton, 44 North Maln 8t . .Rutland, WA,
Alfred W. Hyds, 19 Caro St.... Worcester, Mass.

Boy Scouts of Ameriea, 485 Columbus Av., Boston, Mass.
E. A. Parker, 44 Wash'gt'n 8t., Ncnon Lower Falls, Mass.
Eflert W, Wheelock ...

. J. McLane, Jr., 33 Under'ood

Pall River, Mam.
Herbert J. Smith, 7 Palmer 8t.. .Paweatuck, Conn
Francls C. Gow, 198 Central St. .Springfield, Mass.
Carl C. Howard, 10 Conwell 8t.......Somerville, Mass,
Jobn G, Nolan, 76 Fountain St........Medford, Mass.
Herbert M. Cox, Jr., 6 Arbutus Bd....Swampscott, Mas.
Lars J. Sandberg, 11 Wolcott BRd.....Winchester, Mass.

Andrew A. Stone, 76 Belmont Awe......Broekton, Mam.
Thomas C. Crocker, 50 Locke 8t........Ansonla, Coom.
Arthur E. T. Carlson, 57 Standish Bt..Worcester, Mas.
Waldemar I. Bauds, 8 Prospect St.....Fitchburg, Mass,
Thurston Stetson, 307 East B8t..........HEmwood, Me.
R. H. Keitb, 331 Plymouth St..East Brldn"ur, Mass.
Thomas R. Walsh, 81 Eighth 8t.........Derby, Conn.

Etno A, Kajander, 20 Dartmouth 8t.... Maynard, Mass.
Harland W. Powers, 8 Lincoln 8t.......Maynard, Mass.
Wilbur T. Moulton, 127 Paradise Rd..Swampecott, Mass.
Donglass C. Beeman, 198 Bast Aw.....Burlington, Vt.
Harold C. Stewart, 185 Wahconab St...Pittsfleld, Mass.
Samuel Groome, Kent School ............Kent, Comn.
L. R. Edwards, Park & Chalmers Sts., Bridgeport, Conn.
Alexander K. Lainge, Dartmouth College..Hanover, N. H.
Salvatore Tormeo, 33 Lewls 8t.........Winsted, Comn,
Harold K. Curtls, Mechanio St.. Kennebunk, Me.
Elgar L. 8t. Clalr, 70 Fenton Ave .Laconia, N. H.
Harold W. Castner, 15 Temple 8t .Portland, Me.
Roble H. Blssell, North &t..... Medfield, Mass.
Richard B. Burton, 328 Clark Rd......Brookiine, Mass.
Allan H. Adams, Littleten 8t....... Chelmsford, Mass.
(eorge H, Plmmey, 84 Prospect 8t”, So. Manchester, Conn.
Drerott H. McRosald, 27 Belkasp 8t..... Portland, Me.
Charles S. Doe, Maple Hill Farm...... Walpole, N. H
Ralph P. Sterritt, 16 Ridge Rd......... Waverly, Mass,
W. W. Lana, 697 Westminster Hlll R4., Fitchburg, Mass.
Qeorge K. Webb, Summer St........ . .Kennebunk, Me.
Kennetb G. MaeLean, 10 Miot &....... .. Quincy, Mass.
ftanley R. Ames, 34 Prospeet
H. E. Blssell, Jr., 22 Van Buren Ave...Norwalk,
Harold 1. Morrell, 82 Goffe St......New Haven, Conn
Raymond W. Needham, 10 Grove St..... Pittsfield, Mass

Herbert Nelson Brownell, 47 Fair 8t..
Chester Wirt White, 438 Main Rt... .

.Nantucket, Maas.
.. lewiston, Me




100 THE WIRELESS AGE May, 1922
1 CLC PFrank Otls Frowne, 55 May B8t....So0. Attleboro, Mass. 1 CNX Chas. A. Kellehor, 81 Plymouth sz No. Ahington, Mass. 1CQ8 Edward W. t, 28 Madiso; Cona.
1CLD Arthur W. Johnson, 6 Watson Ave...... Mass. 1 CNY John Randolph Quick, 12 Park 8t........ Lynn, Mass. 1 CQT Robert A. nl(‘ri-{'fnm;ns College s:. A" H‘a(:mon, lh
igﬁ :dm:::d M. m::l:!n:l'n lgagotl:l‘ln sst‘ 1CNZ Frank W. Harney, 220 Harvard at ... Cambridge, Mass. 1CQU Dexter B. Waterhouse, 193 College St...Lewiston, Me.
Evere , n 1CQV Phillp M. Howston, 58 Elm Bt....... Bradford, Mass.
1CLG Frank H. Conant, 24 Third 8t 1C0A Robert L. Northrop, 125 Ocesn 8t........Lyon, Mass. 1 CQW Rusel E. Thomas, 105 Bellevue Ave. ... Newport, B L.
1CLE Jobn T. Grifin, 36 Edison 8t 1COB. M. F. Damon, 6 Church 8t...Weymouth Hed‘hu Mass,
5 y 5 5 1CQX Kenneth G. Callahan, Cottage St........ 8haron, Mass.
1CLI Hary W, Thomson, Grove st Heon ﬁmg“'« Crandell, 31 8¢ L“hr ey Bee iliston, Muss 1CQY  Elmer Ralph Merrow, 208 Main St Auburn, Me
c arold F. Davis .................. rth on Radio Club, 3 rlington, Muss 7 St. .. New B 5
TER L aT goud ol Bide, bistie 5. o i gg: g}g& "’bol" VY“lng 28 g l‘ronthst.. Portland, Mo, 1 CQZ Claude H. Leroux, 74 Franklin St...New Britain, Cooa.
1 CLL Himer E. Waeger, 35 Tanoery St...... eboro Y.M.CA, No. Main §t. .. Middleboro, Mass.
1 CLM Thomas Bastable, 17 Cleveland $i. ... . 1C0G Donald 0. Friend, 823 Main Gt Wohuro, Mest 1 CRB  Johs W Fischar T & Hemiborn 1 Mtitord: Comn:
1CLN Carl Henry Biron, 1097 Tyler 8t...... . 1COH  Normag H. Young, 87 Mafn 8t....... -Malden, Mas. | CRC Emery K. Nef, 400 Warerley Oaks Bd., Waltham, Mam.
1 CLO Dobald J. Baker, 718 Maple Are....... . 1COL Blephen D. Traftos, 323 Minot Ave...... Auburn, Mo. 1 CRD Charies M. Nash, B1 Soutt Bt Pisioville, Mam
1 CLP Laurance Bmith Hovey, 217 Maln St. ... . 1C0J Edw. J. Mumpby, 27 Columbls Rd...No. Andover, Mas. | CRE Edward H. Diggios, 35 S.0m Av... . Scttemily’ b
1CLQ James J. Welch, 107 Mason Bt.......... 8al . 100K New Lon Badio Glub, 44 Meridian Bt., New London, Conn. 1 CRF Prederick E. Allon, 31 Cross Bt.......Brockton. Masm.
1 CLR Mitsbell Adams, Jr., 325 Hunts Ave. .. .1, 1COL Ralph H. Bpaulding, 71 Piggott Rd......Medford, Muss. | cpg p 1 Curn 98 North Bend 81, Pewiacet. BT
1CL8 Richard Warren Jones, 50' Main Bt..... . 1COM Francls J. Sweeney, 83 Yorkiown 8t....Somerville, Mase. ] cgy g w, Thomas, 3“0“-“.““ AW“tl‘i. D
1CLT Joseph M. Wishengrad, 3620 Main 5t.Bridgeport, Conn. 1 CON Frederlck B, Whits, 141 Columbia Ave...Cranston, B 1. | GRI gramey N. Bead. 101 Alabons Ame® peoypiers, Cond.
1CLU Emile Sutherised, 81 Hadley Bt...No. Cambridgs, Mass. 1C00 Winfred J. Lindeay, Maln Bt.......... Milbuy, Mas. 3 Gy canl D, Hichbors, 11 Spring 8¢ ... Feterctt, Ma.
1 CLV Laurence W. Murray, 160 Essex St...Cliftondals, Mass, ! COP Robert @ Ling, 16 Porter 8t... . -Danrers Mus. ] CRK ‘mopart L. Allen, 119, Doy st w Haven, Coml
1CLW Albert A. Johoeon, 1419 Beacon 8t ....Brookline, Mas. 1 C0Q Bamuel Brestin, 28 Water St........ Daavers, Mam' | CRL,  Bridgeport High Schodl 1o Nﬁ' ot oo
1CLX George F. Caldweil, Main 8t........ Stockbrtdge, Mass. 1COR L. W. Pomeroy, 303 Hanoibal Hamiin Fall, Orono Me. § CRU Georpe Parior Lamion Tiverica 4 Cormarn hvorts Gooa
1CLY George Lorine Penmey, 7 Burrlt 8t....... Nashus, N. H. 1CO8 Joho F. Karl, 7 Wileox 8t.......... New Haven, Conui. 1 CRN Reginald V. Peirson, "4 mn:uc: ™ N mn:‘n,: )
1CLZ F. H. Smyser, 683 Washington St...... Brooklie, Mass. | COF Eaiob C. Hollls, 23 Clereland Ave.....Bralntroe, Mass. 1 CRO Robert Waraer, 1 Kennody B, .- Cambridge; Mass
roard o ege Ave...... ord, Mass. ? ringflel " Mass
1CMA John G. Krels, 3055 State 8t....... No. Haven, Conn. }gg'Y, = MW"',‘“?I','.}‘ "'m“vuﬂlubsf‘ ‘‘‘‘‘ Nv‘;-m“gp“;"- Lt 135 mﬂ Pwm's:: ggg . n:u? B Anaonta, Coza,
1CMB Edward Vennsr, 24 May 8t......... 3 1 . Thompeon, Main 8t........ B, Mas. 7 y y i
1 CMC Michaal J;::"wum. o g:dold st..f‘.o..:ﬁm' uu: 1COX  Auburn Blectrieal Co., 95 Turner Bt...... Anbwrn, Me. ig: go mnnx BDL:?I"' czbs g oo N Hmumn' cox..n
1 CMD Henry W. Saunders, 8 Spring St........ Weatbrook, Ms, 1 COY J. E lLeMarche, 1038 Mama. Are... Cambridge, Mast. | (o7 Leon A Risherown. 7 Proacsi ’éz”’r‘:‘rgll‘mond R
1 CME Raymond Dans Kneelsnd, 83 Pond Bt.Georgstown, Mams. 1C03 Jsmes W. Thompeon, 28 Chaoning 8t...Newport, B. I | GRU George D. Littlefield, Malp 8¢, .. ... mnpén " Me.
}(C):('ll le?lr;.ll.rvf an::lmlb'lA”MlAn"St ........ Bllga..flt;rdnne. 1CPA J. W. Spalding, 304 Greenwich Ave..New Haven, Conn. 1 CBV Johm Les Pike, 28 Oak Bt........0. So. Portland, Me.
1oe lhonl‘l o w{..h " T : 5 , Mam. ] CPB FHenry J. Welsh, 8 Sharon Rd........... Quincy, Mass, 1 CRW Jeffrey-Nichols Motor Co., 971 Commonwealth Ave.,
1o nmr e ngton 8q. . .Salom, Mass. | CPC Wilder Arthur Fernald, 15 Cambridge 8t., Lowell, Mass, Boston, Mass.
160 Max Orene r” o B. I 1CPD Baguel J. Tillotson, 55 Fountain 8t....Worcester, Mass. 1 CRX Charles Desellfer, 74 Clay Bt........ Cambridgs, Mass.
1 CMK Philip Hoary Bloom. 883 Eari 8t . Hevoer. dasr 1GIE Jrank Robert leaw, 3 Pearl SL.......Dorchestar, Mear. [ GO Cecrms Nmuxcg;;ul s e e Netoartlle, Mem.
) . . ohn A. Grant, 16 Blm 8t............. Mass. ey, 4 ve Bt...... sterboro, N. B.
igﬁ ;l’fhlﬁr;m ;ml;d‘;mmm:lu Taylor St.,Waltham, Mass. 1 Cpg Arthor ¥. O, Bruder, High 8t pton, X
H parte W alll AR A St...s.‘ ..... Watertown, Mass. ] CPH Panl St. Jacques, Jr., 272 Adams St. .Woonsocket, R. 1. 1 O8A John F, Cole, 186 Perkins Bt........ Somerville, Mass. ‘
L ADolpJ n, S ommerce St....New Haven, Conn ) CPI Waldo James Kelley, 26 Winsor St...Walertown, Mass. 1 CSB Therndiks B. Bliss, 312 Maple St......Danvers, Mams.
s Wﬂ.llr ‘ t}l:.bo onmtbes; ............ K:;mehnnk, Me. 1 CPJ Ralph F. Atwood, 61 Howard St....... Reading, Mass. 1 C8C PFred. 8. Robbins, 31 West Baltimore St., Lynn, Mass.
oS Mﬂms by c!; 7 Xe n... .l;ro l:anes, R. I 1CPK Paul Alfred Carroll, 123 Jobn 8t....... Reading, Mass. 1 C8D C. M. Jansrin, 676 Connecticut Ave,, Brldnport conn
! e nug o Algur 00000000 rovidence, B. I 1 CPL Harold B. Reynolds, 213 Albion St.....Wakefield, Mass. 1 CBE Edward G. Howe, 409 So. Unlon St .Burlington, Vt.
: CCMMRS !(:] 'nm % gur A 7] u,o 4s Tower Bt...Somerville, Mass. 1 CPM Perry P. Nichols, B. F. D.............. Randolph, vt. 1 C8F Johm H. Ellison, 32 Bow Bt......... 80 rville, Mass.
ot Oeo. o eyu 218 go I.ondoAn 8t....Lowell, Mass. | CPN Paul Milton Morse, 4 Humboldt Ave... .Worcestsr, Mass, 1 C8G Turner W. Learned, 144 Veranda Bt ... Portland, M. -
o w.l'l. nmmqoc = luI'lltts(“l’d ve. ’r(.hnl!bl’ldle. Mass. ] CPO Robert P. Slayton, Portland St....... . .Morrisville, Vt. 1 C8H Wilfred J. Peltier, 40 Austin 8t...... Camhridge, ull
Rl e Sl pocae: ﬂ;ﬁ:ﬂ!. Mam. ) CPP Bernard K. Newman, T Quintard Ave. .80. Norwalk, Conn, 1CSI Lloyd G. Manchesier, 58 Spencer 8t..... Winsted, Conn.
s Bo.ke R 4:'.41 b 8 S T 1, Mase. 3 cPQ Frank I. Bickford, 137 Burrill St....Swampecott, Mass. 1 C8J Adrlen Roy, 215 Blake 8t............. Lewiston, Me.
ear er Dot L z% l.Ch ........ 5 re] e;ur, Mass. j CPR Thornton Academy, Maln 8t............... 8sco, Me. 1 CSK Lloyd A. Blanchard, 248 N. Main St...Springfield, Mass.
1CMY Francis E. Tythee, 174 Derng Sto oo Salens, Mom s G :’}, He '& R e e 1G98 Winthrop Martin: 16 Momsgomaiy ‘Ave L] servile, o
3 , 174 Derby 8t........ ), 3 aurics W. Clayton, 7 B Court. .New Bedford, u.., nthrop Martin, ontgomery Ave...Somerville, Mas.
1 CMZ QGeorge F. Cory, 383 Cottage St....New Bedford, Mass. ) g;[vj g 759 Chi 8t., Wit }ggg “;'Vlllllm‘.l Ll:;:ue;b 305‘4% Wsuhlnnon 8 .Boston, Mass.
1 sul B. Boyee, 592 Contral Ave Westville, conn ernon nby 8t - Holyoke, Mase.
1 CNA  Walter A. Knight, 47 Chorch 8t......... Hudson, Mass. ) CPW Selwyn N. Blake, Jr., 111 Winthrop Rd., Brookline, Mass. 1 CSP Charles J. Mudrl, 1027 Seaview Ave, de(cport, Coua.
1CNB  Jamieson B. Hall, Fort Aundrews......... Boston, Mam. ) CPX Roger Willlams, 44 Pltman 8t. ‘Providence. R. 1. 1CSQ Terrance J. Lomu. Jr., 74 Conant St..Fall River, Mass.
}g:g g‘vxl’f‘ lgel;.mzh” ginrt{hn;‘v Ave......... Bevere, Mass. | CPY Paschal Ierardi, 38 Campfleld St....... Hartford, Conn, ! CSR - West Mystic, Conn.
L END ettt W. O }‘ M& ------- Westboro, Mass. | CPZ Francis P. Pallotti, 176 Preston St..... Hartford, Conn, 1 CSS - -Boscawen, N. B.
1CNF  Wiliam 8 e szbnzrru ‘&f&;f"°'s'$‘.f{£x'§§“r§' ::' 1CQA Horbert L. Eby, 383 Connecticut Ave., Bridgeport, Comn. }Sg?, Carl B. Curtice, 83 Kapost Drotste, Ma
. H . .o A . » 7] ce, 83 Kaposia 8t......
1 CNG William A. Osborne, Jr., Main St...... Hyannis, Mass. 1 0QB John Henry Kelly, Jr., 38 Carroll Ave. .Newport, R. 1. 1CSV Gerald C. Goudy, Sewll.lq“l.m?f ...... AY:?:@I:;:&":
1CNH G. N. Rang, clo Army & Navy Y.M.C.A,, Newport, R. 1. 1 CQC Hal I. Jayne, 103 Cottage St..... Brid:onort. Conn. 1 CSW Chester F. Scott, 29 Alles Ave....... Woonsocket, R I
1CNI Harold C. Reynolds, 14 Lakeview Ave...... Lyon, Mass. 1CQD Albert 8. Brookes, Salisbury School Salisbury, Conn. 1 CS8X Raymond 0. Mortensen, 171 Cherry St...Malden, Mass.
} Cc:lJ( AHndml l]llmm:vmm 67 2;%&3“1!:881 Provldﬁnce R. I. }gg; a.llsm go schlw;.s ls“ Dover 8t. ew Haven, Conn. 1 CSY George H. Rodick, 36 Elsner Ave..... 0. Portland Mo,
arlan atson, son Bt..... Burlington, Wt . Bowman, ummer 5t Springfield, Vt. 1CSZ Jobn B. R "B Mass,
1&““ ?rnAmeg.hl%‘] m‘: 8t. 80momu;rth N. H. ;gqn James R, wnm.nnovnl Mills . jverpoint, R. I " e Jr b Jdoe s LL I
ohn A, cas, ruce Ave. .. .S8tratford, Conn. QH William H. Burke, Fellows Rd. .. Ipswich, Mass. 1 CTA Thomas H. Eames, 11 Chapel St., West
1CNN  Herbert Thomas Osgood, 1 Brooks Court....Salem, Mass. 1 CQI Wiliem H. Smith, 233 Howard Ave...New Haven, Conn. 1CGTE Edward I Phillips, 12 Word PL... . w::m;{r.vl'il: é'o:
}ccﬁg ﬁ;l.’,:‘u“?, Ball, 2 %o‘ut% 1xs¥tu”s’z Bnngord, Co;n. }gqo.,l( r;:;n Dxf'i' 17 Lincoln 8t............... Exeter, N. H. 1CTC Melvin H. Johneon, 104 Jobneon Ave,..Winthrop, Mass,
. Roberts, 84 Bixth St.......... angor, Me. n L Peters ................ East Holliston, Mass. 1 CTD Robert 0. Scofteld, 95 North. 8t....... .
1 CNQ Joseph B. Maher, Anderson Ave....... Woodmont, Conn. 1 CQL Waldo M. Sanborn, 16 Merrimack Bt.... 1CTE Hollis Bradbury, 11 ngh . o B
ry, 5 tney St ...... . Anbure, Me.
1CNR Ddts Electrlc Company, 658 Main 5t..Worcester, Mass. 1 CQM George Read Town, -18 Church 8t....... 1 CTF  Walter W. Taylor, 50 Clifford Bt..... . Taunton, Mass.
1CNS Thomss H. Gavin, 5683 Centre St..... Fall River, Mass. 1CQN Arthur E. Parker, 14 Chestnut St........ 5 1CTG Raymond A. Harrls, 86 Prospect Ave....Norwood, Mass,
1CNT Ressell 5. Mears, 871 Main St........ Haverhill, Mass. 1CQ0 F. 8. Hnddy, The Choate School. .. .. w-mnmm Conn. 1CTH FEverett J, Coulson, 5¢ Franidin 8t.....Whitman, Mase
1 CNU Hermon R. Dyks, 197 8t. Botolph 8t..... Boston, Mass. 1 CQP Russell E. Cushing, 21 Elbridge 8t....Worcester, Mass. 1 CTI PFrederick A. Ells, Jr., 2 Mott Ave.....Norwalk, Conn.
1 CNV  Owen R. Garfleld, 9 Webster 8t....... Middleboro, Mass. 1CQQ Perry F. Van Dersee, 70 Ruggles St.. ... .Roxbury, Mass, 1CTJ George C. Barney, 534 Gosbel Bt.......Berlin, N. B
1CNW Remo Fontans, 48 Bosworth St..West Springfield, Mass. 1 CQR Lawrence E. Marston. 76 Goff 8t.......... Aoburn, Me. 1 CTK Carl B. Newman, 15 Proctor St.......Worcester, Mase

Second District

2 BXI Polics Dept. (C. Coffey, Opr.), City Hall, Jersey City, N. J. 2 BYY Frank V. Bremer, 421 Summit Ave..West Hoboken, N. J. 2 CAL Standard Electric Co. (H. Lubinsky, Opr.),
3 BIJ Wesley B. Simpeon, 207 6th Ave......B rooklyo, N. Y. 3 BYZ W. C. Vining, 15 Ridgeview Ave. ... White Plains, N. Y. 41 South Orange Ave Newark, N. &
3 BXK Richard 8. Young, 380 Rugby Rd. .—.....Bmoklyn,N Y. 2 CAM  August Harms, 210 Church 8t......... F
3 BXL Bremneman Quereau, New York Ave... White Plains, N. Y. 3 BZA D. Killoch Co. (R. Nordstrom, Opr.), 1675 E. 13th St., 2 CAN John Johmson, 149 Robinson Ave.. .
3 BXM Milton Beards, 7304 8rd Ave.......... Brooklyn, N. Y. Brooklyn, N. Y. 2 CAO0 Not assigned.
3BIN FErwin Willlam Vogel, 61 Southern Blvd..Nw York City 3 BZB Walter H. Bperr, 1241 K. 34th Bt..... Brooklyn, N. Y. 2CAP J. B. Ferguson, 8hip Owners’ Radio Serv., Inmc.,
3 BX0 Joseph Leone, 2275 Bassford Ave......... Bronx, N. Y. 2 BZC Ralph Rosenberg, 120 E. 86th 8t.. ew York City 80 Washington 8t., New York City
2 BXP Thomas E. Platt, 215 Dunellen n .Dunellen, N. J. 2BZD A, Nielson, 113 Bayview Ave. . .Port Wuhlncton N. Y. 2CAQ C. M. Sherwood, Ship Owners’ Radio Serv., Inc.,
3 BXQ Oscar A. Hawger, RB.F.D. No. 8, Box 152. .Haledon, N. J. 2 BZE Howard C. Coleman, 39 Carman St....Patchogue, N. Y. 724 Carroll 8t., Brooklyn, N. Y.
3 BIR Samuel C. Hooker, Jr., 83 Romsen St. ..Brooklym, N. Y. 3 BZF John Dickson Sembler............ Locust Valley, N. Y. 2CAR Lonis F. Gray, 8hip Owners’ Radio Berv., Inc.,
3 BX8 Stanley Kelper, 1571 First Ave..... " New York City 2 BZG Floyd Arthor Chich 318 East C Cmm 60 Burgess Pl., Pamaic, N. J.
2 BXT Robert Dixon Smith, 55 La Salle 8t.....New York City Hammels, Rockaway, Beach, Y. 2 CAS Charles E. Maps, Ship Owners’ Radio S8erv., Inc.,
3 BXU Anthony J. Purcell, 41 Carleton St. East Orange, N. J. 2 BZH David John Scott, 1032 Evergreen Ave.. Pldn!hld N J 178 Woodworth Ave., Yonkers, N. Y.
2 BXV William A. Miller, R.F.D. No. 4..New Brunswick, N.J. 2 BZI Timothy J. Smith, East Main Bt..... Suynnﬂle, N. J. 2CAT R. J. Ketcham, Bhip Owners’ Radio Berv., Ime.,
3 BXW Archle W. Cullen, Main 8t........... . Y. Walter H, Grove, Jr.,, West Main 8t..Farmingdale, N. J. 1098 Woodycrest Ave., New York City
2BXX Joe Wagmer ..............cc00000.0 5 BEdward Harbollek ................ Bochasan, N. Y. 2 CAU W. J. Roche, 8Bhip Owners’ Radio Serv., Inc, ‘
2 BXY Edward Gundrum, 303 Cherry 8t. Arthur M. Mapes, 58 Ballroad Ave.....Patchogume, N. Y. 821 Poster Ave., Brooklyn, N. Y. i
2 BXZ Harold Arthur Weeks, 64 Steers Ave. . Schenectady, N Y 2 RZN Edwin Hohbs, Sycamore Ave........ Little Bilver, N. J. 2 CAV E.B.Guilford, Main St., P.0.Box 224, Farmingdale, N. J.
2 BZ0 Paul Risso, 571 89th Bt............ Brooklyn, N. Y. 2 CAW Wallace Jobn Cronin, 123 Bruno 8t., Schenectady, N. Y
2BYA Burton T. Vall, 172 Lorraine Ave....Schenectady, N. Y. 2 BZP Frank H. Wilson, 11811 07th Ave...Morris Park, N. Y. 2 CAX Lealio Cramer, 158 Nislwon 8t....New Brunswick, N. J:
2 BYB Not isswed. 2 BZQ Rollin KEdward Priest, 161 West 66th Bt., New York City 2 CAY Edwin G. Compton, 117 Branch An .Red Bank, N. J. -
2 BYC Daniel White Smith, South 8t....... Oyster Bay, N. Y. 2 BZR Henry Bentman, 1529 Hoe Ave. .. .. .....Brom, N. Y. 2CAZ Henry Michalovich, 209 Francls Ave..Schenectady, N. Y
2 BYD Michael J. Zaleski, 350 Port Ave...... Elizabeth, N. J. 2 BZS Carloe Ellison, 3301 Broadway.......... New York cny
2 BYE Henry C. Hamter, 217 Fast 7th St.....Plainfledd, N. J. 2 BZT John Hoddm 532 Greene Ave....... Brooklyn, N. 2 CBA Bertram 8. Bickelhaupt, 376 E. 162nd St..Broaox, N. Y.
3BYF Kelly & Phillips’ (L. Jacquet, Opr.), 313 Flatbush Ave., 2BZU Irvington High School (Frank Harrison, Opr.), 2 CBB Kenneth 8. Coyle, Maple Ave,, Box 234, RF.D. No. 7,
Brooklyn, N. Y. Madison Ave., Irvington, N. J. Alplaus, Schenectady, N. Y
32 BYG Harry Emil Whh, 519 W. 121st 8t....New York Clty 2 BZV William L Eckert, 201-93 Brondny....Antorh. N. Y. 2CBC Amhrose Adamski, 425 Cutler Bt....Schenectady, N. Y
2BYH A. G. Lareen, 27 Mackey Ave..Port Wuhlnnon N. Y. 2 BZW Walter Andrew Kempf, 1090 Julia 8t., Elizabeth, N. J. 2 CRD Harold Payne, 1064 Mary St...... .. .Elizabeth, N. J.
2 BYI Ernest Thelen, Belmont Ave........ No. Haledon, N. J. 2 BZX Herman Wolharst, 209 East 8th S8t...... New York City 2 CBE A. Edward Shuster, 510 Adams Ave....Elizabeth, N. J:
2 BY] Morris Levy, 233 Division 8t. . New York City 2 RZY R. W. Hartman, 203 East 175th St...... Rronx, N. Y. 2 CBF Herbert C. Tetley, 129 33rd St....... Brooklyn, N. Y.
2 BYK Louis Oroin, 54 Cook St.............. Brooklyn, N. Y. 2 BZZ Willlam Owens, 1435 54th 8t........ Brooklyn, N. Y. 2 CBG Montgomery Radford, 419 Warburton Ave..Yonkers, N. Y
2 BYL, Elliott Blood, Westervelt P1.,....West Englewood, N, J. 2 CBH Edward John Richter, 107 Conselyea 8t., Brooklym, N. Y
2 BYM George Shelgell, 2690a 17th St........Brooklyn, N. Y. 2 CAA Alan MacDonough, 1186 Madison Ave...New York City 2 CBI Alf. C. Stevens, 150 No. Terrace Ave, .Mt. Vernon, N. Y.
- 2BYN Benjsmin Christle, 538 E. 145th S8t..... Bronx, N. Y. 2 CAR Charles Miller, 379 Avenuwe E.......... Bayonne, N. J. 2 CBJ Henry A. Stainken, 6916 10th Ave. . Bmoklyn N T
2 BY0O Moe Joffe, 52 West 117th St. N 2 CAC A. Winterhalter, 863 Delafield Ave. Bnten Island, N. Y. 2 CBK Hudson City Radio Club (V. J. Gllcher, Opr.),
2 BYP James Mtillen, 140 Fife Bt. . . 2CAD Emi] Spisak, 52 Fast 24th 8t..... .Bayonne, N. J. 37 Sherman Ave., Jersey City, N. J.
2 BYQ Martin Landesberg, 833 !Aflyetto An .Brooklyn, Y. 2CAE C. E. Litchfield, 3261 North 16th St., Eut Orange, N. J. 2 CBL Frederick Charles Meyer, 25 Oxford st Montclair, N. J.
2 BYR Henry Furch, 258 Johnston Ave. ... Jersey Clty, . J. 2CAF William W. Croshy, 542 West 124th 8t..New York City 2 CBM Joseph Weiss, 230 East 87th 8t....... New York City
2 BYS Lee P. Dnvis, Jr., 18 Lake Ave... . Y. 2CAG Victor E. Paterno, 536 56th St......Brooklyn, N. Y. 2CBN H. M. Steele, 130 Columbus Ave., Rockville Centre, N. Y.
2 BYT Charles E. Francis, 1862 70th 8t . Y. 2CAH Llewelyn L. B. Summers..... Whitestone, Queens, N. Y. 2 CBO Fred Rosebury, 12 Fourth 8t....... Weehawken, N. J.
2BYU Fred Hirsch, 3568 Park Ave....... . Y. 2CAI Tiber Drug Co. (John Nutley, Opr.), 387 Fulton St., 2 CBP Gunard C. Hapberg..226 West 1st Ave, Roselle, N. J
2 BYV Hugh V. D. Roberts, 296 Fult.on St . Y. Jamalca, N. Y. 2 CRQ Daniel D, Schneewels, 3807 12th Ave. Brooklyn, N. Y.
2 BYW Benjamin Alan Mayhew, Laurel Ave...... Tenafly, N. J. 2 CAJ H.Roes-Clnnis, 260 Oakwood Ave. ,West New Brighton, N. Y. 2 CBR Manrice J. Herald, 201 Avon Ave...... Newark, N. J.
2 BYX Hubert A. Greenidge, 56 W. 139th St. .New York City 2 CAK George Matthew Moehren, 2089 Creston Ave., Bronx, N. Y. 2 CBS Stephen Relch, 268 Verment 8t........ Brooklyn, N. Y.
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Fred Cost, 139 Main 8t..... «.....80uth River, N. J.
John Glnck 1709 Park Avo .New York City
Orel D. Om.l Jr., 16 Leo Pl .. .Newark, N. J.
William F. Joho, 525 Adnm ‘Ave Ennbeth N. J.

J. E. Tribby, 29 Morning Star Rd. “Port Rlcbmond N. Y.
William T. Baxter, 171 West 89th 8t...New York City
Hubert Marshall Taylor, 568 Highland Ave. .Clifton, N. J.

Isidore Spiegler, 870 Kast 175th 8t......Bronx, N. Y.

James Hartvig, Jr., 458 First 8t...... Brooklyn, N. Y.
Fraok Holi, 1520 Hoe Ave. 0600000 ..Bronx, N. Y.
Not ul(ned

Electrical Industries Mfg. Co. (E. Condon, Opr.},
222 80th S8t., Brooklyn, N. Y.

Electrical Industries Mfg. Co. (E. Condon, Opr.),
326 W. 41st Bt , New York City
Breos Q. EIrk .............c0000nn Oceanport, N. J.

Fraocls Gully, 54 Mackay Pl......... rooklyn. N.
Edgar M. Wilson, 224 Garden 8t.......Hobokea, N. J.
:Mm Woodward, 370 West 116th 8t....New York City
ot
Bernard chry Trinkaus, 496 E. 138th 8t., Bronx, N. Y.
Fred. L. Cummings, Jr., 238 Jeffrey Ave., Jlmuu. N. Y.
Harry J. Soyder, 26 Nuttman Pl....West Orange, N. J.
Elisabeth Amtomodile Co. (F. mnm, opr.),

14-16 Westfield Ave., Ellsabeth, N.
Y. A. Bohman, 56 Prospect 8t...Long Teland City, N.
Robert A. Meler, Hortom Ave........ . .Lynbrook, N.
William H. l(lllcr. Jr., 444 87tk 8'.. .Brooklys, N.
Horatlo D. W. McClure, 302 W. 79th 8t..New York Clty
Fraak Barker, 163 Madiso 5 Cl. 5
Solomon Awgstreich, 1869 Park ave.
Kmore J. Browsr, 2068 17th Ave.......
Charles A. Feltman, 1000 Burf Ave....
E. F. Kerrigan, 218 West Post Rd.,
George H. Benjamin, R. F. D. No. 0 Klisabeth 8t.,

Sche!

".“.“.‘-

N.
Qeorge L. Winpe, 10 8Bwan 8t...... Schensctady, N.
Chas. Fred. Fuller, 516 Pleasant 8t., Schenectady, N.
Polytechnic Institnte (ll. R Mimno, Opr.),
1 Sage Laboratory, Troy, N.
Andrew Schoelder, 218 s!xlh Ave. ... .Schenectady, N.
Leslle G. Vall, Vineent Bt............ «..0rlent, N.
Thomas F. McGrath, Jr., 48 No Fairview Ave,
Hammels, Rockaway Beash, N.
laland C. Weesel, 204 4th Ave...... Schenectady, N.
Joel B. Ennis, Jr.,, Van Buren Ave.....Castleton, N.
Ooorﬂ T. Parker, Kings Highway...... Middleton, N.
. Joffers, Bchenectady Teachers Training School,
Schenectady, N.

MMM A e

Robert 0. Hartman, T03 Clifton Ave..... Collingdale, Pa.
Charles A. Samerwin, 85 8. Oth 8t......Allentown, Pa.

James M. Badfington, 510 Oak Lane....... Phila., Pa.
D. Keller, Cor. Broad & Main Bts. . Trumbauersville, Pa.
Albert B. Cowsell, 88 8. 132th 8t.......... Easton, Pa.
E. Brees, 731 Roek Creek Church Rd., Washington, D. C.
Johm A. Pool, 114 lonuomry Ave...... Ardmore, Pa.
Hemry Lobmberg, 3833 N. Percy 8t........ Phila., Pa.
Merle Hilborn, 133 6lst 8. .......... Phila, Ps.
Charles H. Howsos, Jr., 184 Walnat Ave leno. Pa.
Joho H. Rushiom, 113 Rannymede Ave..... .. Wayne, Pa.
Clifford B. Oakley, 933 Riverside Ave....Treaton, N. J.
Frank V. Vogel, Third 8t...........West Easton, Pa,
Rollin Jopes, 640 N. Pront St...........Reading, Pa.
Harry J. MeWade, 36 Hfllcrest Rd Watchung, N. J.

T. G. Borden, 1315 Newton 8t., N.E., Washingtos, D. C.
rmm Y.MLCA., 8635 High 8t.". Portsmouth, Va.
Henry P. Stouwghtos, 1907 Qirard Ave......Phls., h
Tdwin Mfller, 6086 Locwst St............Phils.,

Clarencs B. LOWIS ...oocoeenenennnnnnss . Protat, Vu.
Lawrense Cubberley, 80 Hadson 8t......Trenton, N. J.
Calsd Phipps, 30 Hillside Ave......... .Ventmor, N. J.
David Stretch, 207 Aeademy Bt......... Trenton, N. J.
Alfred J. Besley, 8 Oblo Ave....... " Atisntle City, N. J.
Watgon M. Coreom, 351 W. Calpfer 8t.......Phila, Pa.
Alfred H. Mfller, 6439 Jefferson 8t........ Phlll., Pa.
Lowis W. Moxey, 74SY Spragea 8t.......... Phils., P

Henry P. Gflbert, Jr., Y28 Emmet St...Portsmouth, Va.
Prank B. Uphoff, 1835 Kerbsugh 8t....... ..Phila., Pa.
C. B. McPadden, Jr., 114 Jackson Bt...Collingdale, Pa.
Walter P. Pacs, 8539 Rla 8t............ .Phila,

Rosell 8. Ob) .........
J. J. Whelan, 8 8. lompellnr Ave. . Atlantie Clty.
Carl J. Wensinger, 3135 N. Front 8t...

Norman R, Evans, R.F.D. No. 1... 5
Roy Ward, 500 Morston Bt.......... Rmey Park, Pa.

Walter K. Hoffman, New 8t.........Freemansburg, Pa.
Harry W, Momey, 5042 Ogden 8t...........Phila, Ps,
Page W. Kille, EIm 8t............. 8. Wutvllle, N. J.
Samuel Spitler, 17 l!lntluton 8t. .Rutherford Hgts, Pa.
Norman Kramer, Main & Tloga Sts..Rutherford Hgts, Pa.
Earl E. Kline, 144 E. Philadelphia 8t....... York, Pa.
Russel E. Fichty, 330 W. York Ave..
Richard Burgard, 310 N. West 8t.,.. . Y

George Stevens, 140 Parls 8t....... Sea Isle Clty. NI

Isasc E. Brandt, 328 Walout 8t......... Lebanon, Pa.
Paul 8. Fox, Cor. 6th & East Sts....West Easton, Pa
Theodore G. Koven ......... .........Denvllle. N.J.
Louis L. Scrihner .............. .. .Earleysville, Va.
Alfred Matthews, Jr., 210 6th 8t., West Cape May, N. J.
Howard Adams, Jr................. v Jessup, Md

Norman M. Brooks, 0 Fayette St. s .Staunton, Va,
Rassell! H. Emley, 867 E. State St.....Trenton, N. J.
Paul A. Sweeney, 40 Lincoln 8t........ Hampton, Va.
Johm P, Hyde .......c.oovvnnnne .Bristown, Va.
C. 8. Rlaley, Rumson & Ventnor Aves., M.lnnm City, N. J

Maurice W. Sloan, Jr., 23rd Ave........Longport, N. J.
Perey G. Clice, 30 Front St..........Cumberland, Md.
Stuart M. Baroetts, 203 N. SBtate Bt....... Dover, Del.
Leopard 8. Jones, 338 Locust 8t...... . .Hampton, Va.
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Walton E. Truran, 33 Liocoln Terr..... Yonkerl,N Y
Philip W, Ramig, Jr., 269 18th Bt....Brooklm

Charles Hurd, 58 Clalrmont Ave..........Verona, N. J
Adelphi Academy (R. 2l!.urlum & W M Perry, Opu.),

2 Lafayette Ave., Brooklyn, N. Y.
H. J. Preble, Morgan Ordnance Dept., Bo. Amboy, N. J.
Jacob H. Mason, 1601 Bedford Ave..... Brooklya, N. Y.
Chas, F. Boynton, 129 Engle Bt......Englewood, N. J.
Milton E. Walker, Jr., 121 Johnson Ave,, Newark, N. J.
Chester R. Underhill, 35 Hillside Ave... Montclalr, N, J.
Joseph M. Mclaturfl, 428 Qreene Ave...Brookiyn, N. Y.
Theodors Reith, 330 Parkhill Ave.......Yonkers, N. Y.
New Jarsey Radlo Bml’ Co. (J. Prengle, Opr.),
24 Harrison Ave., Harrison, N. J.
W Robert Greenberg, 420 Hillside Ave...... Jamalcs, N. Y.
X Wm. Hotine, 72 Laurence 8t ..ﬂ\nhlnz, N. Y.
Y George Solomon, 9 West S1st 8t. ....Bayonne, N. J.
Z John R. Meagher, 843 E. 195th gt..." New York City

H. Maeckert, 10772 Greeawood Ave., Richmond Hill, N, Y.
Nassan Radlo League (J. M. Joyece, Opr.),

Lincoln and Jay Sts., Freeport, N. Y.
Benjamin F. Orange, 922 Leggott Ave.....New York City
Gustave F. Shorey, Apaquoge Rd....Easthampton, N. Y.
Walter H. Bostwick, 1334 Putnam Ave..Plainfteld, N. J.
Bdward Koffman, 118 Cedar Ave........ Newark, N. J.
Howard A. Chinn, 210 W. 102nd 8t.....New York City
Percy B. Willls, 1732 Melville 8t.......New York City
Robert Kraus, Wisb Ave, north of Pelham Pkway, N. Y.
C. W. Woodford, 34 Washington Ave., Cedarhurst, N. Y.
Qlbert H. Robert, Jr., 78 Washington Ave., Cohoes, N. Y.
Harry Milton Harvey, 617 Crave Bt., Schensctady, N. Y.
Sanford L. Hirschberg, 872 Morris 8t.....Albany, N. Y.
Sherman Deunls, Jr., 708 Broadny .Long Braneb, N. J.
John H. Cornwall, Barkers Point, Ft. Wuhl.tol.ll Y.
Chester C. Lloyd, 135 12th 8t..... vee.es.Troy, N. Y.
Saoford D. Ashford, 128 Branch Ave....Red Bank, N. J,
Clarence B. smlth. 610 8t. Marks Avo..wmnnld N J.

W, Lll'om, 421 72nd Bt.......... B
John Rippe, 432 Bainbridge st ........
Jack Pascal, 85 Bherman Ave.
John B. May, 26 W. 6th 8t..
Charles Fens, 310 W. 123rd 8
H. G. Gesswein, 221 Sherman A
QGeorge Baumann, 456 4th 8t....

(larence A. Kelting, 205 Midwood St
Floyd M, Wiese, 545 Muriel Pkway
Quatave Nacciarone, 271 Unlon 8t......

Warner Coegrove .......... .Upper Mountvale, N. J.
George W. Korper, 639 I 18th 8t..... Brooklyn, N. Y.

Third District

. . Hoboken, N. I
Brooklyn, N. Y.

Paul T. Hastings,+E. 27 Bldg.........Camp Meade, Md.
C. M. Qilbert, Srd, 350 Haddon Ave..Collingswood, N. J.
Harold G. Creig, 822 Broad 8t...... . .Collingdale, Pa.
Jack Alter, 2739 N. 5th 8t.. ..Phila., Pa.
Wm. H. Reith, 4913 Ogden 8t ..Phila., Pa.
John A. Bullock, Jr., Post Rd. .Tralger, Pa.
John E. Phillips, 811 Market 8 ue Hook, Pa.

Charles Hutchinson, 1128 Tree Bt...
Wm. P, Walter, 1938 E. Chelten Ave,
Abnhm R. Libby, 2785 Pifth 8t...
Ray H. Zaigler, 1118 smo 8t arrisburg, Pa.
Albert J. Hassom, Box No. 2. «v....Qreen Lane, Pa.
R. Strayer, R. F.D. No. 6, Burl'n.'n Ave., Bridgeton, N. J.
Pred T. Bradley, 8t. George Ave.,........Croset, VI.
H. H, Weescho, 6105 éthy 8t., N.W., Washington, D

Earl W. Preston, 38 High 8t...........Trenton, N, J
H. P. Bryant, 304 Rittenhousd 8t. .. Washington, D. C.
Robert F. Gerbrick, 2118 Hicks 8¢..........Phila, Pa.
Norman J. McCabe, 716 Powell 8t..... Gloucester, N, J.
Alfred L. Elifott, 27 Swmmit Ave,..N. Plainfleld, N, J.
Peter T, Perfus, 718 Delaware 8t.........Salem, Va.
Wilson T. MeClapen, nn Mwagrave 8t.....Phlla, Pa.

Phila., Pa.
Pblla,, Pa.
. .Phila,, Pa.

Frank Masho, Charles 8t....... vssse..0ak View, Pa.
R. E. Banker, 300 11th B8t,, ‘NE. . . Washington, D. C.
George E. Owens, 430 30th Bt....... West Phila., Pa.

Arthur F. Ruff, 611 Iagleside Ave.....Catonsville, Md.
James N, Willlams, 3337 Hanover 8t....Richmond, Va.
Edward Elsels, Jr., 4941 N, Second 8t. ..Phila, Pa.

John H. Wild, Box 605, State Bt........ Newtown, Pa.
Mawrics H. Griscom ............. ... .Neshanie, N. J.
Charles K. Krause, 1012 )urht 8t....Harrisburg, Pa.
Ashdy L Qroves .............c00000 . . .Brooke, Pa.
George J. Qross, 910 E. North Avl ..... Baltimore, Md.

John C. Holtby, 39 Linealn 8t........

John Hays, Jr., West High Bt............
H. Wilhur Brown, 5208 N. 1lth 8t.
Albert Bowers, 625 E. Chestnut St...
Walter R. Selden, 301 E. Franklin 8t...Richmond, Va.
Clayton A. Smith, 68 8. Bridge St... .SomerAUe,N J.
John E. Keens, 128 Walowt 8t..
Harry N. @ Kiine, 3916 N. 18th St
Louis R. Enalin, 1731 N. 31st St.
Bdward Poist, 51 E. Randall 8t

Penn. Military College, East 14th 8t. Chester, Pa.
John E. Armstrong, 5456 Delancey 8t...... Phila., Pa.
Elwood L. Clemmer, 642 Haws Ave.....Norristown, Pa.
Arthur Lovett, 412 Bank 8t.......... Cape May, N. J.

Samuel E. Fraim, Jr., 803 N. Duke St...Lancaster, Pa.
Otls Mimniek, 43 Fairview Ave.......Cumberland, Md.

Elwood Leminger, 820 Elm Bt....... «...Reading, Pa, ¢
Henry K. Kappel, 2826 N. Warnock 8t......Phila, Pa.
Earl W. Furlow, 238 N. Mulberry St....Lancaster, Pa.
Francis E. Maddox, 106 Cbareh Ave...... Roanoke, Va.
Heorl G. Omwake, 440 College Ave...... Laocaster, Pa.
Bayard P. Fonda .........c.000 . Sudbrook Park, Md.
John P. M. Hm. 1538 W, Lanvale 8t..Baltimore, Md.
Roy C. Polhm, 1324 Harrison 8t.......... Phila., Pa.
John H. L 2950 Germant Ave, .Phila,, Pa.
Shirley B. Kuspp, Edgewood Arsenal..... Edgewood, Md.
J. K. Crowley, 35 8. California S8t..Atlantic City, N. J.
Flmer Bishop, 2410 N. 18th St........... Phila,, Pa.
Benfamin Bartolet, 24, 3112 Col\mbh Ave. . Phila,, Pa.
Orlon G. Albert, 66Y Preston 8t......... . Phila., Pa,
Mflton Morse, 338 N. Broad 8t......... Trenton, N. J.
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AMATEUR RADIO STATIONS 101

RBR. W. Liodstrom, 118 83d 8t.Woodeliffe-on-Hudson, N. J.
Oswald F. Judiasch, 10941 108th 8t..Woodhaven, N. Y.
Charles G. Rosewald, 93 Flatbush Ave....Brookiyn, N. Y.
Elwood K. Morse, 21 Unlon FPl.........Yonkers, N, Y.
Mark Rothkopf, 35 W. 114th St........New York City
W. M. Bishop, R.F.D. No. 7, Alplaus, Schenectady,N. Y.
Ray Hoyt ....... ...............G!cndollNJ
Lee A. Durfee, 344 H 8t.... LY.
Qrant N. Colket, 6 Mercer 8t.......... Alblny.N Y.
Martin Bender, 2208 Tth Ave...........New York City
Max 8. Shulsinger, 902 Myrtle Ave. ....Bmklyn. N. Y.
Arthur Willlams, 73 South Arlington Ave..Orange, N. J.
Samuel Schoeider, 1030 Hoe Ave..........Bronx, N. Y.
Edward Barth, 9 Woodbine 8t.. . .Brooklyn, N, Y.
Livingston Swentsel, 49 Slocum Long Branehb, N. J.
Albert J. Higson, 84 Romaine Ave Jorsey City, N. J.
Dnld M. Waters, 75 Astor Pl. srsey City, N. J.

Alfred Feldman, 1365 Clay Ave. .New York City
Arthur W. Pfaff, 525 First St....... .Wumeld N. J.
Robert M. Wright, 1537 Contral Ave.... Westfield, N. J.
S8amuel R. Goodwin, 1920 Anthony Ave...New York City

C. F. Nelson, 38 Castleton Ave....Tompkinsville, N. Y.
Edward H, Tukey, 198 Park 8t........Bidgefield, N. J.
George Rotkowits, 00 W. 178th 8t......New York City

Clarenes Delm................... Water Ml N. Y.
R. Martin Kesalsr, Castle Eeuhu Ave., Up. Nrack, N. Y.
Huyler B. Ellison, 41 Wallaoe st.......!rwport.N Y.
Harry J. thollm. 180 Second Ave. .Long Bramch, N. J.
Mahlon Brush, 45 Pine Ave..... eeeo...Albany, N. Y.
Elmer 8. Csnor, 923 Crane 8t......S8chenectady, N. Y.
Prank Dusenski, Jr., 614 Blaine 8t., Schenectady, N. Y.
C. B. CGoodwin, 78 Mt, Hermon Way, Ocean Qrove, N. J.
Charles Leon Ghrdoc. 63 Third Ave..Schemectady, N. Y.
G. 8. Hannell, R.F.D. No. 1, Shore R4, Colonle, N. Y.
William Bryan, Jr., 348 8o. Lincoln Ave., Klberen, N. J.
Samuwel C. Morrell, Raritan Arsenal.....Mstuchem, N. J.
Louis P. Keating, 67 Willlam 8t......Balleville, N. J.
Herbert G. Messer, 303 Sairs Ave.....Leng Brameh. N. J
Robert Birmn, Jr., Box 8738..........Park Ridge, N. J.
Max J. Welner, Cor. Elm & Grove Sts, B. Paterson, N. J
Fred. W. Marshall, 607 McNell Ave., Hempetead, N. Y.
Gustave J. Ulrich, 448 Bast 145th St...New York City
Teidore M. Argush, 59 Bldorado Pl....Weehawken, N. J.
Harold K. Cadmus, R.F.D. No. 1....Hackensack, N. J.
Simon Kahn, 941 8t. John Ave.. . .Brenx, N. Y
Joseph Lyman, 84 Remsen St. rooklyn, N. Y.
Gepe B. Witham, 136 86th 8t.. Brooklys, N. Y.
F. C. Brockman, 81 Robi ay, N. ¥
Qeorge Brawer, ¢ Cottage Pl..... . Roglewood, N. J
Harold Johason, 630 Mclesn Ave....... Yeukers, N. Y.
James W, Burn, 208 W. 24th 8t.......... Chester, Pa.
F. A. Horning, 255 N. Main 8t..... vo.. . Telford, Pa.
Howard B. Allen, Jr., 63 E. Hortter 8t...... Phila., Pa.

John F. Fleehr, 104 Susquehanna S8t., W.....Phila, Pa.
Leroy Ritter, 2415 8. Sartain St.

William B. Atmore ........
Qeorge L. Cook ..
Arthur K. Ransom

Ave .Lancaster, Pa.
Florls C. Van Beuth, 5310 Harford ‘Bd., B;lmaon. Md.
Wm. H. Fleld, 100 W. Mulberry 8t., Plossantville, N, J.
H. 0. Blby, Lisut. C.A.C.., Sherwood Tnn., Ft. Monroe, Va.
Johm R. Reiner, 704 East Ead Ave......Lancaster, Pa.
Robert J. Littler, 5856 Windsor 8t.........Phils, Pa.
Merrfll W. Darcey, 4843 Wisconsin Ave., Wash, D.C

Msj. J. H. Clinton, 124 N. Iowa Ave., Atlantic City,N. J.
George Belser, Jr., 51 Colonlal 8t.......Treston, N. J.
H W. Yates, 920 G 8t., 8.W. .....Washington, D. C,
A. P. Demaray, Jr., 70 Esstern Aw., Somerville, N. J.
Ferdinand A. Berger, 53 Lawls Ave.. E Lansdowne, Pa.

R. E. Pulaski, 1034 Liberty 8t........ Camden, N. J.
Charles E. Bream, 504 W. Atlantle Ave. A-d:bon, N.J.
Samuel Gross, 1227 Seventhb 8t............Pbils, Pa.

Richard R. Halpenny, 165 V S8t., N.B.....
John A. Mills, 421 Walnut 8t..........Lebanon, Pa.
John H. Arthur, 16 Maln 8t........ . .Miliville, N. J.
Kenneth L. Blamey, £03 W. North Ave ....... York, Ps.
Virgll M. D. Marcy, 2647 Westfleld Ave..Camden, N. J.
William P. Wilson, 702 N. Queen 8t....Lancaster, Pa.
Charles E. Bauch, $41 Cumberland 8t....Lebs Pa.
John C. Racons, 1113 Daly St.............Phils, Ps.
Haverford Township High 8chool Badio Club,

Eagle Road, Oakmont, Pa.
Willlam J. Duffy, Villanova College......Villanova, Pa.
James Doyle, 713 Walker Ave...........Twoson, Md.
D. B. Johannes, 6125 Georgis Ave., N.W., Wash., D. C.
Robert W. Andrews, 1749 Park ld........Wuh D. C.
John P. Miller, 316 8. 10th 8&...........Phﬂl, Pa.
Brewster H. Marshall, 3363 18th 8t., N.W., Wash, D. C.
William A, T. Ovel , 145 W. Main 8t..8alem, Va.
Lloyd M. Knoll, 6120 Carpenter 8t..........Phila., Ps.
Kenneth Parks, 121 York 8t .........Bridgeton, N, J.

Raymond 0. Riffe, Frederick St...
Elwood C. Botte, 231 N. 4th 8t.
Floyd J. Rice, 1519 Shipman St.
Clarence F. Holsopple, 27 Main 8t
Murrll W. Hilderth, 107 Plne 8t.
C. Russ Hofmann, 202 Addison 8t...

Thomas S. McCaleb, 717 Redgate Ave Norfolk, Va.
Willlam D. Pratt, 1901 13th 8¢...........Phila, Pa,
Charles H. Hess, 2122 N. Uber 8t.. Phila., Pa

J. C. Schwartz, 1837 E. Llnyette Ave Bnltimon, Md.

Haddonfleld High School, Lincoln & Cheltnut Sts.,
lhddonﬂeld, N.J.

John H, Shephard, Jr., 2252 N. Lambert 8t., Phila., Pa.

Anthony 8. Bflotta, 1418 Ellsworth 8t...... Phila., Pa.
Philip Shapiro, 2606 8. Jessup 8t.........Phila, Pa.
William Gimpel, 1515 Ritner 8t........... Phila., Pa.
Donald E. Wilbur, 728 Delaware Ave....Bethlehem, Pa.
Harold Treloar ........ccoccecvneane «...Cornwall, Pa.
Ear] W, Dannals, 2708 8, 10th St......... Phila., Pa.

Gaetano A. P. DiMeo, 1544 McKean 8t...
John McLaughlin, 2053 Boudinot 8t.......
Lymso D. Warver, 10 Millbrook Ave.....
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3 BLY Peter A, DeLuck, 219 W. 8th St...... Wilmington, Del. 3 BNF Herbert W, 8

quires ............0..0. it Monros, Va. 3 BOQ Alan P. Fort, 414 W. Stafford St......Germanto
3 BLW Clarence A. Addls, 233 W. Ploe Ave....Wildwood, N. J. 3 BNG Arthur E. Poormsn, 188 BSecond ‘8¢, mzhn'plm Pa 3BOR Q M. Upton, 46 W. Washi St. o “'PL
ggg ;‘m d’r.&Bnge:,m a%z“wm Ave....... Bulun;onk, lled ggg;l (:mrm'dn(:.K!lmﬁ{l e 0000000 glukartown, P? 3 BOS Carl J. Mondrosch, 2430 Seybert St........ Phila., Pl
avid, D AVE. ... ork, Pa. Erncet ‘No. 147...". Bravehville, N. B N
Hr it A s o Are 8 BOT Milton H. Low, 931 Polnt 8t...........Camden, N. J.

Trenton, N. J. 3 BNJ Willie B. Qraves, 103 8. Dover SL., Atlantie City, N.J. 8 BOU Edward M. Wer r, 20 S
3BNK C. Bernard Kelnard, 873 Second An..l’hoenlxvﬂh Pa 3BOV Soowlen J. Strobel, 3933 T g:" e e
3 BMA Leonard Mayers, 3809 Hollybeach Ave...Wlldwood, N. J. John DeFonso, 2530 8. Jessup Bt.
3 BMB Alton R. Bowen, 15 Greenway St. Plemnlvﬂle.N J. Horace P. Deaco n, Jr., 5804 Wul;e“A.
3 BMC Herbert N. Laird, 233 N. Brosd St......Trenton, N. J, Ervest 8. Frey, 136 Lemon Bt.
3 BMD Paul Gephart, 121 Gay St..........Phosnixville, Pa. . .J. 3B0Z Wm. E Frisbis, QRS. 118 West,. .Fortreess
gg:ﬂ‘; Avrvlﬂ)llg oolxgbergr. 128'%2‘ 1u:‘mé..........l;:gg ll:x 3 BNP E. Rosaiter Falt, 343 High 8t..........Pottstown, Pa. ’ .
m Morrison, Amber 8t... ..Phila., Pa. 3 BNQ Warren G. Armstrong, 333 High Bt......Pottstown, Pa. g B
SBMG C. P. Burt, Cor. 24 & Poplar 8ts. . restown, Pa. 3 BNE Elmer Middleton, Jr., 40 West End Aw...Treaton, N. J. 3 ors 2‘,‘.:‘.”,“‘:,:’;.,?.1&2,“:‘;”12.;‘;;"‘
3 BMH Ervin Beltur, 1857 N, 17th Bt........... -Pbila., Pa. 3 BNS Phillp 8. Kleln, 548 W. James St.......Lancaster, Ps. $ BPC Henry Kummann . .. Fort
3 BMI Karl F. Kilngelhoefer, 916 Belmont Ave.....Phila, Pa. 3 BNT Asher E. Dennis, 1314 Ferry Bt..........Easton, Pa. 8 BPD Motor Parts Service, rosd 8t .Pbila., Pa.
SBMJ Qeo. R. Lenhert, Jr., 4013 Spring Garden St., Phila., Pa. 3 BNU Oscar A. Hiskey, 32 W. Falrview BL.....Bethlehem, Pa. 3 BPE Charles 0. Wilson, 1640 W g1, 8E.. . Wah, D.C
8 BMK Claude V. Lyon, 5308 Haverford Ave........ Phila,Pa $ BNV Willlam H. Clark, 236 Speedwell Ave..Morristown, N.J. 3 BPF George M. Pbillips, 413 K. Capitol Bt, .. .. Wash, D. C.
3 BML A. LaMont Burst, 3730 35th 8t......Mt. Rainler, Md. 8 BNW John E. Ihwllnlon 244 Water Bt............York, Pa 'S BPQ C. W. Pfelfer, 434 N. Patterson Park Av.. Baltimore, M4
3 BMM Donovan Ceyer, 112 8th 8t..............Reading, Pa. 3 BNX Douglas E. Hunt, 639 Beimont 8t........Easton, P, 3 BPH Russe]l W. n'nar 448 Royden Bt ' Cunden.'N
3 BMN Raymond J. Carr, 617 Unfon Aw........Petersburg, Va. 3 BNY GQeorge 8. Townsley, 331 W. Maln Bt..New nau.na Ps. 3 BPI "%

3BMO G. T. Phillips, Jr., 310 Goodwood Gardens, Baltimore, Md. 3 BNZ Joseph Maserski, 1833 Cloment Bt......Baltimore, Mo 3 Bpy somea 7. s’:;m %3 Bdgrides’ %nlbkiik‘c’uhy N
3 BMP John J. Quinan, 2303 Thompson St........ Phila,, Pa. S$BPK Fraos C. Nagel ’861 N Bt, 8.W. Wub' D.C
3 BMQ Jesse H. Naylor, Erial Rd............Clemanton, N, J. 3 BOA (eorge R. McMahon, 5028 Ogden St........ Phila,, Pa. 8 BPL Harry W, Bmwl;. 123 Nuuu 8t Prtneeton N.J
$BMR Andrew J. Thornber, 1855 N. 28th Bt.......Phila,Pa 3 BOB Howard J. Gibson, Rolling & State Sta, Springfeld, Pa. 3 ppag REALD .

Ralph R. Garriek, 126 N. Redfield St.......Phils, Pa.
onla. P Howsrd Bteinour, 1425 Gorsuch Ave. ..Bmlmon, Md.
‘Poils b 3BPO Zeno B Wright, 610 6th 8t, N.E. ... X
- .Phils., Pa. 5 BPp Deford C. Mills, 812 Whittler PL........ w-m.,n.c.

3 BM8 George F. Hall, 133 E. Gorgss Laps....... Phug. Pa. 3 BOC Clark Taylor, Boune Bras Farm ........Lsoghorne, Pa. 3 BPN
3 BMT Harold B. Btott 4325 Otter Bt.........W. Phila,, Pa. 8 BOD George F. Fennell, 107 E. Haines St.
ggglvl é?nu Ww. IB‘SI-' 23’1%?0' ‘l;d l,s . .shlroll:hlllllu Pa, 3 BOE Walter Schryer, 1504 Louden 8t...
arence apman, averly 8t..... a., Pa. 3 BOF Edgar Harrison, 1006 Cameron S8t......Alexandrla, Va.
3 BMW Fraok J. Holshelmer, 5167 Ogden Bt.... .. Phila,Ps 3B0O Thomas H. Magoess, Jr., 14 K Bead S8, . Baitimors, ML 3 BbS Winwnt B bomon1808 Qe . Parkbiry, T
3 BMX Joseph H. Mullon, 143 Gorgas Lace......... Phila.,, Pa. 3 BOH Armand F. Jones, 3006 Pacific Ave. Atllnﬂc Clty, N.J. 3 BPS Georgs L. Wilcox, 38 N. Walout Bt. .. Nantiooks, Pa.
H 3 B ST

1 BMY Clifford Bates, 928 Pearl 8&............CamdenNJ , Pa.
3BMZ Gilbert Knapp, Jr., 948 Linden 8t.......Camden, N, J, o] “;“g;‘,},i",,";{";m,ﬁ;'x,;' """ ,'T:,‘}:,':
oseph . S ’
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Frederick Teal, 5327 Parrish 8t........... Phila., Pa.
Ernest w.urhoun. 4924 Falrhill sr.
Willlam A. Bramhall, 2102 H 8t., N
Charles R. Rowe, 846 Lexington ‘I 5
Henry Kroskin, 1044 Highland Ave....... Norl’olk VL

Wo M, Nelsos .. ..........c0.. « « «Kernersville, N. C.
W. A. French, Jr., 107 8. ch 8t...Wilmington, N. C.
Lee 8mith, 229 Main sv.............nemnuu.N C.
R. A Baeger ........o0viiivnnnn «««..Ankons, Fla.
W. Y, Andrews ..........Indlans Springs, Jackeon, Ga.
Hi Grade Wireless Instrument Co., 47-49 Zillicoa 8t.,
Asherille, N. C.
W. B. Pope, 197 Dearing 8t............ .Athens, Ga.
H. Broden, 1304 Myrtle Ave........Jacksonville, Fla

H. K Bomey, 49 W. 12th 8t............Atlanta, Gs.
R. F. Morse, 525 B. 20d 8t......... Jacksonviile, Fla.
A. B, Whittaker, Jr., 231 E. 10th 8t,...Atlants, Ga.
C. W. Clodfelter, 42 South Pleasant &t.,

Winiton-Salem, N. C.
J. C. Davis, 76 Metcalf 8t... .New Barn, N. C.
8. L. Rogers, W. Jefferson S8t. «<....Boston, Ga.
E. L Rice, 1702 K Duval 8t... Jacksaville, Fla.
wE Dobblm, Jr,, 1020 L. North’ An....Aulnu.&.
P. B. Foster, 16 Oak Park Bd.........Ashevills, N. C.
T. P. Mathewson, 810 Maln St. . .Reldaville, N. C.
B.K.Cargill, Lamont 8t., Log Cabln Helchu. Macon, Ga.
J. L. Crusos, 1013 Eaton Bt...........Key West, Fla.
Wm. A. Ward, Jr., 87 Forrest Ave...... .Atlants, Ga.
C. B. ‘l'homplon. 109 26th 8t......... Calumbus, Gs.
R. M. Robbine, 410 N. Ollnr st..wm “Palm Beach, ‘Fla.
R. B. Flowers, 302 Spring 8t......... . .Atlanta, Gs.
L. RBucker, 456 W. 11th Bt..............Atlants, Ga.
P. C. Bangs, 29 Albemario Ave......... .Atlants, Ga.
C. W. Corless, Jr,, 202 Ridley Aw .Lagrange, Ga.
E. H. Diemmer, 1805 Jenkins 8t........ Augusta, Ga.
B. Ohblhaber, Oliver 8t........ . West Palm Boach, Fla.
E. 8. Bullock, 307 N, 4th 8t...... wumlnn.nn.N C.
C. A loethllmr, 214 Campbell 8t. Wllninnon,N c.
L. W. McClung, 1601 Bonnlvista.. .8t P

E. Mag, 51 Ellsabeth 8t............... Atlants, Gl
H. Martin, 915 7th 8t...... 5
W. Brown, 214 Tth Bt.......

G. Plores Raukin, 155 nouzeur'd Ave..

J. C. Cooper, Jr., Ortega Blvd............ Ortegs, Fla.
D. B Day, 328 Spring sl........WInnonvsdem, N. C.
F. W. York, Clover 8t........... Winston-Salem, N. C.
M hrmndol P. 0. Box No. 201...... Key West, Fla.

M. D. Clark, 1934 Bwift 8t......
Q. L. Hight, 200 K 9th 8t

W. E. Wood, 1711 1st An ....... Miam{, Fla.
D. Hightower, 267 Marietta 8'...... ..... Atlanta, Ga.
Q. B. King, 101 Post Bt...... . .Jacksonville, Fla.
J. P. Pretlow, 321 8. 3nd 8. . . Wilmington, N. C.
Wm. M. Sampler, 209 Beech A ..... Macon, Q1.

« . Jacksonville, Fla.
««...Rome, Ga.

Q. 8. Amith, 107 N. 6th 8t........ Wilmington, N. C.

J. B. Hodgs, 911 Abercorn ...........Savannah, Ga.

B. W. Beoning, 50 Whiteford Ave........Atlants, Ga.

Q D. Humpbrey, 402 N. 4th Bt..... WhOmington, N. C.

J. B Walker, Jackvenville & Florida Aves.. Tamps, Fla.

J. T. Merehead, 215 Eugene 8t

C. L. Pleres, 321 W. Peachtree St...

F. L. BRunker, 5305 Crescent Ave..

T. R. Guthrle, 45 K. 18th 8t.

LeRoy Edwards, 83 Prospect Pl

J. C. Kellow, Route C............. .8pring Qlen, Fla.

Holt Nlectrle Utllitles Co., 10 W. Bay 8t.,
Jacksonville, ¥la.

D. W. Moore, 242 25th 8t. N, E...... oo Miami, Fla.

Wm. E. Lineback, Jr., 848 Pledment Ave.,
Winston-8alem, N. C.

W. C. Roberts, 15 0ak St............. Commerce, Ga.,
W. G. Depew, R. F. D. ..........Bewalls Point, Fla.
W. B, Short, 78 W. North Ave....... ...Atlants, Ga.
R. M. Clewland, 118 Adair 8t....... « . .Decatur, Ga.
P. C. Rorault, care of Georgls Rallway & Pewer Co.,
Atlanta, Os.
K. J. Gluek, 1418 B 7th Rt.... . .Charlotte, N. C.

W. MeL. Davis, 1016 Market 8t. ..Wllmlnﬂon. N. C.
L. V. Davis, 16th & Lake Bivd..... 8t. Petersburg, Fla.
M. H. Gastow, 307 Covington St......... Jackson, Ga.
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George E. Schmutz, 1925 N. Croskey 8.0 Phﬂl.h,
Nunslo Sorrentino, 810 Scars Bt............Phila, Pa.
Leuls Treen, 2125 N. Fifth Bt............ .PhﬂL.PL
Louls W. Zindel, Berlln Bd...........Clemanton, N. J.

Fourth District

A. J. Cupeland, 3rd 8t..... vveeeseaa.. Jackson, Ga.
J. R. Mathewson, 310 8t........Reidsville, N. C.
C. 8. Johnson, Windsor Hotel...... .Jacksonville, Fia.

Roy Linvilie, 646 13th 8t.......Winston-Salem, N. C.
A. L Freeman .. <« .Fort Lauderdale, Fls.
B. W. Boyd, 1008 Mu Bl..........Juhonvﬂlo. Fia.

C. D. Short, 233 Washington Avs.........Macon, Qs
L. F. Grubbs, 511 M 5t......West Palm Beach, Fla.
F. B. Saunders, 93 Highland View.......Atlanta, Ga
J. P. Hook, 84 E. North Ave............Atlanta, Ga.
Wm. A. Marsh, Cor. Srd Av. & 35th Bt...Miami, Fla
M. L McClung, 130 E. 2od 8t......Jacksonville, Fla.
. Lewls .......
Banks, Jr., 115 Broad 8t.......

Z. Oberdorfer, 122 W. Ashley 8t...Jacksonville, Fia.
M. Freeman, 579 N. Jackson Bt.......Atlants, Ga.
Wadsworth, 1460 44 Ave, . . . Jackonville, Fia.
C. Bender, 336 Jefferson Rd...West Palm Beach, §la.
B. Wilke, 36 Ripley Bt..............Atlants, Ga
Holtsberg, Ploe 8t........cc.00..... . Plerce, Fla
L. Hamilton, 584 8. Blwd............Atlants, Qs.
J. Napler, 302 Bouthwest 10th Ave..... Miami, Fla.

3
K

P. Woodward, 616 Davie Ave...... Statesville, N, C.
R. Parkhill, 8. Kiog 8t..........Jacksonville, Fla.
A. Chspman ........ veevsaves.s.Ward, 8. C.

and E. H. White, 610 Plrk Ave..... luum, Ga.
L. Mitchell, Jr., P, 0. Box 724, .Fort Lauderdale, Fla.
M. Baird, Eberhardt Ave........ . Columbus, Ga.
C. Robinson, 1503 W. University i

Galnesville, Fla.

Dodd, Jr.,, 1108 Vernon 8t..........Lagrange, Qs
. M. Plke, 206 Park Ave............. Lagraoge, Ga.
8. Bookwalter, N. Poineettia st Wost Palm Beach, Fla.

W. Parker, 15 Change Bf. ......... New Bern, N. C.
Wi CochiTaD swvivroaiw oro wasens Gonas . . . Palmetto, Ga.
Schuster, 204 N. Srd St. ... Wilmlogton, N. C.
L. Boyett, 214 Verne 8t.. ceveo.. Tamps, Fla
J. Cook, Box 272 Flat Shoals Bd ...... Atlants, Ga.
E. Pigford, 518 Chestnut 8t...... Wilmington, N, C.
C. Ethercdge, 36 E. George Bt.,...Woodruf, 8.

A. Cole, 835 Hil 8t................ Atlants, Oa.
Q. Trammell, 35 Milledge Ave.......

A. Sommers, 421 1st 8t.....
Hatcher, 142 Adams Bt.
J. Hahne, 8 West 43rd S8t..

. .Bavannah, Ga.

PmEro oa,:-—s.>.-=n-1>ow.-<.=.—x.=r.-z."s=_:=_s.o.>.m9.w? FRm pueANSRECEROPLSr.

L. McCall, 89 E. Merritts A€ s o Atlanta, Ga.

M. 8impson, 411 Cherry St...Winston-Salem, N. C.

E. Kelly, 308 N. Moreland Sl ........ Atlanta, Ga.

W. QGeeslin, 245 N. Moreland Ave...... Atlanta, Qa.

W. Winterkorn, 277 Qlenwood Ave..... Atlants, Ga.

L. Cralg, 141 Glenwood Ave.......... Atlanta, Ga.

0. Blise, Jr., 127 10th Bt........... Miamti, Fla.

C. Qreen, 929 Bumter St...... .Columbis, 8. C.

Fox, 18 Travis Ave.............. Churlotu.N C.

C. Herault, 935 N Boulevard Btooossen Atlaota, Ga.

Davis, 1508 Dock St............ Wilmington, N. C.

M. Cates, 1517 Tth Bt.............. Miam!, Pa.

J. Overman, 509 N. Road Bt..Elisabeth City, N. C.

F. Clark, 19 Reynolde S8t......... Jacksonville, Fla.

F. Miller, The Waverly............. Columbus, Ga.

Bush, 480 Molgs Bt................ Athens, Ga.

W. McCutcheon, 465 Crew Bt......... Atlanta, Ga.

B, Brack ... coocq e e oiinains Midville, Ga.

Clarke, lol E. Burleu Btececanen Elizabeth, N. C.
Savannah Radlo Schoal, 204 West Broughton 8t.,

Blnnnlh‘. Qa.

M. Q. Nicholson, Jr., 298 Hull St......... Athens, Ga.

R. 7. Kimball, Sleepy Eye Lodge.......... Vero, Fla

H. C. Wheat, 104 QGrenard 8t.......... Gaffney, 8. C.

J. C. Candler, East Lake Drive.........,.Atlants, Ga

F. K. Bhaw, 524 White S8t.............. Atlanta, Qa.

T POrsons ...........iiiniiiiieaian Talbotton, Ga.

H. H. Soyder, 211 Central Ave. Atlants, Gs.

A. Rumble, 234 0ak Haven Arve. Macon. Ga.

G. R. Smathers, 329 E. Liberty B8t. .Charlotte, N. C.
J.N.Plaster, 512 N. Highland Ave, Winston- Salem, N. C.

Phila pa. 3BPV Kdward M. Rellly, 2835 N. 35th Bt,.
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Bertrand D. Oldham, 1534 Falrmount :
Ladow Hammell, Lliinols Bt............Absecon,

Alfred Q. Windston, 135 Powelton Awe.. Woodlynu NI
J. Wibur Boorss, 319 E. Third Bt.......Lansdale, Pa.

R. K. Green, 707 B. Bowevard 8.
C. J. Davies, 805 Lafayette 88...........
F.W.Wienbarg, Jr., 819 W. State Bt.
G. A. ller, 615 Ponce de Leon 8t........
K. L. Peacock, 41 7th Bt B.E..... 3
C. Master, Jr.,, 182 Bouth Ave.......

D. Musten, P. 0. Box 101.....

W. T. Rich, 116 Peachtres Cirele.

R. B, Hall, 139 Myrtle Bt........

P. H. Briggs, 633 Duncan Aw........

R. R. Brewin, 106 Jones Bt W........

A. R Foy, 5 40th 8t B............ .Savannah, Ga.
H. E. Cobble, 197 W. Kimball S..... .. .Atiants, Ga.
W.J. & E A Jackson, 17 Monros P1. . ..Ashevills, N. C.
W. F. Wiliams, 204 Plum 8t..........Atlants, Ga
E. A. Dupres, B.F.D. No. 3............ Raleigh, N. C.
A. J. Harrims, 309 erhuvﬂh Ave. .Wilmington, N. C.
F. A. Hill, 1223 K Duffy 8t.......... Bavannah, Ga
A L M. 21 W. 14th Bt. ........... Atlanta, Ge.
J. B. Jones ........ & eV ST SRS Midville, Ga.
8.

0. Ross, 51 W. 3nd 8t...........
Wm. 8, Weathespoon, 8 Hawkins Aw.....
F. E. Johnston, 124 E. Hall 8t...

8 . .Burlington, N. C.
F. J. Quiffrida, Jr., 447 Washington 8t...Atlaots, Ga.
K. J. Craoford, 716 Main Bt............
H. L. Penn, 454 New Bt........

N. W. Peck, 813 King 8t..........

R. 0. numnd. P. 0. Box 383 3
R. Isley, 808 W. Davis Bt.......... Burlington, N. C.
R. M. Barnes, 256 Lee 8t.............. Atlanta, Ga.

T. A. White, 415 Wrightsville Ave...Wilmington, N. C.
F. G. Wickersham, 534 Maln St..... College Park, Gs.

T. LaHattl, 614 Capitol Ave............. Atlants, QGa.
Q. H. Klinck, 1 Trapman Ave..... + .Cbarleston, 8. C.
J. J. Fogarty, 707 Aseale 8t.......... . .Tampa, Fla.
G. J. Pfeiffer, 702 6th 8t.... Augusta, Ga
H. B. Fuller, 110 Moore St...

C. L. Moore, 1901 Tallaferro St.. Tampa, Fla.
T. D. Bayley. 117 Forrest 8t........... Decatur, Ga.
E. Smith, 815 St. Johns Ave...South Jacksonville, Fla.
J. Womack, 161 Maln 8t............ Reidsville, N, C.
J. C. Waller, 27 Vinzant St........ Jacksonville, Fla.
M. 8. Alexander, 55 Kalb Ave........... Atlanta, Oa.
T. W. Deloach, 513 Indiam 8t........ Savannah, Ga.

W. E. Merck, West 3rd 8t..............Jackson, Qa.
A. H. Stewart, Jr., 204 Buford P1........Macen, Qa.
F. W. Taylor, 322 W. DeSoto St......Pensacols, Fla,

G. Wrigley, 811 E. Park Ave........ QGreenville, 8. C.
V. B, Bayliss, 337 Juniper 8t...........Atlants, Ga.
G. V. Harvey, 1064 Walnut Bt..... veeoq.Macon, Ga
J. P. 8mith, Ocean Blwd........ West Palm Beach, Fla.

H. E Kennedy, Hillston Rd.....
L. Wade, Jr., 114 Millrose Ave. «+« . Decatur, Gu.
T. L Bnndon, 134 Venadle 8t.... ...Atlants, Gs
Hi Grade Wireless Instrument Co., 47 § ENlieos 8t.,

..West Raleigh, N. C.

Asheville. N. C
G. Grange, Route 1, Box 103....8. Jacksonville, Fa
J. H. Hunter, 247 Jumiper 8t..... oo aE s Atlanta, Ga
Federal Board Rchool, U. 8. P. H. 8. H. No. 26,

Qreenville, N. C
E. C. Cormack, 1320 N. W. 8th Court....Miami, Fla.
J. H. Robertson, 600 W. Counchl &t........ Balisbary,
Pronch Bread Camp ......... S SHRR e Brnud. N. C.

L Todd, 525 OkllhDIIIl Ave. .
8. Dane ........cc000000n .
B Vo LONE oo s vimioniin alommiia aioiusieis aok .
M. F. Harmd, 1204 E. Washington 8t...Orlando, Fla.
H. T. Bchliestett, Box No. 8, R.F.D. Ne. 1,

Cedartown. Ga.
.8. Jacksonville, Fla.

H. R Ward, 806 Palmetto St....
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Jose Baoches, 331 Bimonton Bt......... Key West, Fla.
E. L Balley, 85 Poplar Circle...,.. ..Atlants, Gs.
L L Hardon, Jr, 2801 Mliliwood An Columbh 8 C.
E. Bumble, 234 Oak Haven Ave......... Mwon. QGa.

B. E. Moore, Jr, 84 Graven 8t....... New Bern, N, C.
E. B. Curry, 1309 Petronla 8t. . .Key West, Pla.
W. C. Lane, )., 28 Hawkins .\n. .8anford, N. C.
J. D. Blitch, 331 N. Main 8t. 5 Stlluboro. Ga.
J. A Bndd.y 210 Fraoklio Bl.... ..... . .Dublin, Ga.
P. H. Carr, 824 Unlon 8t .....,..,...Gaflney, 8. C.
F. D. Plgrim, 78 Bradford Bt........ Qainesville, Gs.
L V. Darls, 16th & Lake Blvd..... Bt Petersburg, Fla.
F. B. Duncan ... . Tonares, Fla.
R. H. McMillan, 115 l 3rd B .Atlants, Ga.
W. Moore, 330 Plant Ave.....,....... . .Tampa, Fla.
Q. & D. Perrine, 152 Momn Pl........Decatur, Ga.
1. P. Lasater .... eeese oo Jonesboro, N, C.
R, P. Hutchinson, 308 S bewh 8t......Lagrange, Ga.

E. Powell, 306 8. Lewis Bt. . .Lagrange, Ga.
J. Agusty, 3 Ban Joseph S8t....... 8an Juan, Porto Rlco
W. Wood-uff, 342 Ponce de Leon Bt......Decatur, Ga.

J. J. Cushman, 1503 Miami PL N, E.. Miami, Fla.
M. Bolomon, 300 College St.............. Macon, Ga.
J. D, Cameron ..........cc0000000... Dublin, Texas
Orren Walden, Grafton 8t,.............Dublin, Texas
John Grady Owen, 2609 Cisrence Bt. .Dallas, Texas

Chester A, Curry, 1410 N. Brosd Bt.,..New Orleans, La.
J.E.W. Glienwaters, 1371 N. Bway 8t., Knoxville, Tenn.
M. K. & A H. Steddon, 1504 W. 9th St.,

Oklshomsa City, Okla.
WIll Bugene Gray, 3510 Rio Grande 8t....Austin, Texas
J. W. Lowry, Jr., 18th Bt. & 33rd Ave., Meridian, M!ise.

Raymond A. Pulk, 113 W, Broadway Bt...Cuero, Texas
Frederick Cooper, 8018 Rawlins 8t. .Dallas, Texas
J. P, Buchanan, Jr., 412 Syeamore nnhun. Teazas
Phil Wittman, 708 Augusta 8t,.. . . » Moblle, Ala.
8. K. Adcock, 2000 Washlngton Ave., Knooxvills, Tenn.
Richard A. Bt.non- 2815 Peters Ave..New Orleans, La.
Newell Ramsey, 838 5th St. «ss...Port Arthur, Texas
Roy L. Aleiatore, 1908 Peniston 81. .New Orleans, La.
Roy M. Latham ........ lln Mott, Texas
Robert B. Greens, 1108 "Hobeon 8t......8apulpa, Okls.
Jo A Maseey .................. Cedar Bayou, Texas
Btephen R. Phnlln 583 Beale Bt......Memphls, Tean.
R. L Harrls, 2105 Patrmount Ave., "Fort Worth, Texas
Dixon B. Penick, 2404 Uanlversity Ave...Austin, Texas
Knox B. Clapp, 3333 Welfe 8t,......Little Rock, Ark.
John R. Alexander ...............
Emaom! V. Wolff, 1360 Carr Ave,
Paul N, Jott, 207 Mason Bt,...... San Auntonlo, Texas
Franklin K. Mlmh. 102 W. 20th St.,..Austia, Texas
Irving M. Laybourns, 1408 Congress Ave.,.Auwstln, Texas
Ben E Qordon, 717 Beale 8t.,,..,....Memphis, Tenn.
Leroy Rush, 1220 19th Ave...........Meridlan, Miss.
L H Vaugban ...,......00000vnnen Comanche, Texas
Carl F. Moltsen .............. 0oa .Rllleyvllle. Okla.
Rudolf Hertsberg, 8139 n.sm 8t.....New Orleans, Ls.
Oscar 8. Rodgers, 1375 Thomas Bt..... Memphis, Tenn.

Ermin J. Teykl, 301 N, 1st Bt.......... Elgin, Texss
Conrad F. Harington, 312 E. 20th 8t. l.m.le Rocl Ark.
Boy Scouts of Amerfes...............(.. rosby, Texas

Robert 8. Crandall, 2314 22nd Bt Merldhn, Miss.
Julian Laine, 1180 Mandeville Bt.... " New Orlsans, La,
Houston Hendrix, 1616 Worth Bt.....Fort Worth, Texas
Raymond U. McKinney, 803 8. Boulder St..Tulsa, Okla.
R. A. Morrow, 915 8. E. Srd Bt...Mineral Wells, Toxas
B. Ray Arledn ................. Ryan, Ark.
Vaughn W. Darls, 9018, E. 3rd Mineral Wells, Texas
M. R. Sanguinet, Jr., 130 Belle P Fort Worth, Texas
Walter Bherry, 60 N. Catherine St .. . Moblle, Ala.
Dr. L. M. Hunter, 2420 lasrd Bt...,.Little Rock, Ark.
A. B. Lewis, University Campus niversity P.0., Miss.
Psul C. Barnes, 300 West St Arlington, Texas
.............. . . England, Ark.
JEl Paso, Texas
H. H. Friend, 1 block em Wash. St Blnd Bprluxa. Okla,
Jim 8weeny ................. «er oo Pearsall, Texas
Joe A, Hunter, R.F.D. No 4.. 5 Chlen.Texu

Edw. H. Cathriner, Barrett 8t.... numbla. Texas
Theo. H. Stoner, Okmulgee mgh school Olmu gee, Okla.
Robert L. Balley, 1705 Wyomting St..... E) Paso, Texas
Lawrence J. Bmyth, 210 Holcombe St. Momgomery Ala.
L. Chapman, 4119 Classen Blvd....Okishoma Clty, Ukia.
H. B Wehrman, 4003 Carondelet 8t...New Orleans, La.

w.
B

A. Carloon, 1710 34th Ave.........Oakland, Cal
R Vetter, 012 Porsia Ave..,....San Francisco, Cal.
Alemeda, Cal.
.Alemeda, Cal.
...........Vnﬂejo. Cal.
8an Francisco, Cal.
.Bao Francisco, Cal

R. R Esparza, 19153 Lincoln Ave.......
H. A Tattenbam, 318 Richland Ave.

E. J. Cole, 116 Florida 8t.
R.E.Ghidella, 305! Leavenworth St.,
R. H. Hanlon, 487 Walnut Bt....

C. Cole, 733 B 8rd 8t.
. Wood, 483 L 8t................ Dinnba, Cal.
2435 Mhnmbrl Ave. .

.Alhambra, Cal.
L Wlllar . ...

estwood Lassen County, Cal.
Zimmerman, 2318 K Bl ......... 8acramento, Cal,
Bhaw, 150 W, Third 8t.....
McMahon
¥. Barnett, 548 W. 6th St
Koaogh, 250 8rd St

.Claemont, Cal.
««. .Comnton, Cal.
JLang Beach, Cal,
........... 8an Franeiseo, Cal.

R. Moore, 2612 Buena Vista An.......Alemedl, Cal.
B M Hall, 931 61st Bt............ .. Oakland, Cal.
Q. Deawner, 164 J Bt............ Tulln. Cal.
C. A. Pearson, 2338 ros. 4o

J B Bord, 13th & Market Bts.. ...

J. R Alsip, RED. No. 8, Boxr 13

J. C. Graner, 1131 Ranta Clara Bt

J. H. Hadly, 1190 Jackson 8t

R. Winenow, 269 Richland Ave,.....8an Prancisco, Cal.
R. Richardson, 4358 Foothtl} Biwd....,..0akland, Cal
L. 800000000 Annln,Cal.
M

H.

F.

R.

J.

B

B

H.
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Litschaver ..................... Winter Park, Fla.
T. Booth, 372 Lee 8t............... .Atlauta, Ga.

Wells, 1309 Buncombe Bt..,....,.Greeoville, 8. C.
N, Hughs, 80 Lawton Bt......... «...Atlagots, Ga.
C. Carpeater, 40 LaFrance 8t..... .Atlanta, Gs.
D. 8mith, 92 Park Ave..... .........Allanu.(h.
L. ’l‘omy. 452 8. Mcintosh Bl . .Elberton, Ga.
F. Frankiin, 1101 Selma Ave.. . ..Tamps, Fla.

E. Grupert, 612 8. Poplar St,
W. Perry, 868 E. North Ave..

Rogers, 242 Ponce de Leon St......... Decatur, Ga.
D. Hendrick. ..., Township No. 44 Range, Alva, Fia.
Greeson, 107 Moody Ave............. .Tampa, Fla.

P. Qrabam, 34 Putavo Bt......San Juan, Porto Rice
H. Lamb, 311 Pearl 8t......

Bllubeth City, N. C.
B. Biair, 830 Grady Pl..... .
R. Hall, 2801 Central Ave..... .8t Petonburl. Fla.
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B. Meyer, 510 8. Becond Ave...St. Petersburg, Ma.
J. Pooser, 525 Beech St........... .Atlants, Ga.
H. Rafflo, 108 Third 8t........ ..Tampa, Fls.
Freck, 47 Baird St............ 5 Ashevllle.N C.
I, Mims, 108 Brookline St. ...Atlaats, Ga.

T T EArle. 311 Hampton Arve. 5

Fifth District

Peter T. Crosby, 320 East D, St...Okishoma City, Okla.
Etbridge E. Pitts, 3538 Avenue K. .. .Polytechoic, Texas
W. L Allison, Jr., P. 0. Box 1557...Fort Worth, Texas
Chas. H. ’l‘bornwn. 825 College Bt . .Shreveport, La.
Geo, W. Curry, 113 Duke 8t...........Yoakum, Texas
Carl C. Clayton, 1012 Spruce St,.,...Texarkans, Texas

Oreenvllle. 8. C

Jas. W. Hunt, 403 Goodwin St...,.....Vicloris, Texas
A L Overstreet, 42 So. Maln Bt......... Paris, Texas
Samuel Breodle ................... Arlington, Texas
Francis M. Floyd, 516 Whlte 8t....... Nornnan, Okla.
QGrsham Kendall, 3614 Hsll 8t.......... Dallas, Texas
George M. Howard, 1615 Arizona St..... El Paso, Texas

L. Lay, 110 Hubbard St....... .+ . Yoakum, Texas
Jessle R. Collins, 316 Cooper Bt.,....Arlington, Texas
BRawleigh H. Ralls, 620 Edwards 8t.....Edmond, Okla.

Ancell Lee Foster, Box 288,............ l‘orney. Texas
Richard R. Beaveas, 2404 BSpeedway...,..Austin, Texas
H. W. Rogers, 1100 Seventh Bl..Eul Los Vegas, N. M.
Fred BR. Groch, 1901 Happer 8t........El Paso, Texas
Robert M. Warriner, 3202 Arvenue Q .Galveston, Texas
Homer C. Carr .............. . .Commerce, Texas
Oscar A, Basmussen ..,............. Marianna, Texas
Marion B. Tomme, 1508 Avenlu D . Brownwood, Texas
Maury H. McRae ............c0000... Corinth, Miss,
Houston Radio Cl 3800 Hurrhbuu Blvd. . Houston, Texas
Jobo Jackson, 105 Dittmar 8t......San Antonio, Texas

Jos. Howard Pummill, 5904 Belmont m...Ddlu. Texas
R, B. Qreene, 475 Klm St....... «s....Norman, Okla,
Don R. Wells .. . +«o...Morrilton, Ark.
Paul A. Bryan, 805 N. " Rockell Ave. . Terrell, Texas
Ben H. Woodruff, Tyler 8t.....,........ Conway, Ark.

John 8. Roberts, Jr., 1806 I‘lrrum. 8., .Laredo, Texas
Troy Baxter ,................ .Dublin, Texas
Frank D, Sutton, 604 Main st ..Splrh, Tenn.
Duncan Merriwether, 1 Elllot. 8t.....Moatgomery, Ala,

W. A & J B Bwearinger.......... « . Lockhart, Texas
Chas. A. Freitag, 8520 l‘onhu 8t, " New Orleans, La.
Clarence D. th ... 'l‘ucumurl N. M.
D, J. Canale, 549 Belvidere Biwd..... .. Memphls Tenn.

Ralph Parker, 1639 Collins Ave,.
James R. Martin, 1517 12th 8‘..
Grady C. Coleman

.Wichita Falls, Texas
.Wichita Falls, Texas
Irondale, Ala,
. .Ban Antonio, Texas

James Sldes, 310 Asylum St........ v+ o Terrell, Texaa
John F. Rowch. Washington 8t.......... Corlmh Miss,
Eugene Knoblock, Jr., 627 c-ml 8t.. Thlbodnux La.
8 W. Wilkinson, 313 Commerce Ave. Kmuvllle, Texas
Qlendale Wirt, 817 Canmal 8t........... Thibodaux, La.
Willard Btewart ............. « .+« .Brownwood, Texas

Clyde A. Abernathy

Quinlan, Texas
E.

Clehurne, Texas

B. Frysinger, 619 N. Anglin St... ..

Donald Percy ..... 00D 0000669030600 bodaux, La.
T. Frank Smith, Jr, 311 K. Rush St..... Mexla, Texas
Jack C. Perry, 1142 N. 3rd Bt......... Abi'ene, Texas
Q. Henry Jones ...............,.. «+..Cadsen, Ala,
Ralph Verm!lilon, ‘1620 Rusk A"... .Houston, Texas
Wm. L. Kincald, 1638 N. 4th St ....Ahllene, Tezas
Maurice W. Hardy, 42268 Roseland Ave .Dallas, Texas

Alen H. Henderson ..........,... Alnmocordo. N. M.

Chas. H. Fletcher, 1500 High Ct ...... Little Rock, Ark.
” L] L]
Sixth District
C. Yates, R.F.D. No. 3, Box 104A....Fullerton, Cal
H. Norlk, 806 Orange Ave........ « .. Long Beach, Cal.
H. Frame, 2538 Brant St...... «« ... .8an Diego, Cal.
K. Lampkin, 114 Bonito Court. ........Onurlo. Cal.
M. P. Ports, 3263 Belmont ............ Fresno, Cal.
R. QGarcia, 1003 N. Coronado St....,.Los Angeles, Cal.
Q G Monek, 2330 8rd Bt....... .. .Ban Diego, Cal.
L. P, Bimpson, 1040 W. Blst P1...... Los Angeles, Cal.
W. Q. Edwards, 2221 Huat 8t.....Monterery Park, Cal
P. M. Adams, 758 B Ave. ... ... ..... Coronado, Cal.
J. H. 8mith, 320 Nielford St Glenvlale, Cal.
Q. C. Callender, 139 Jessle 8t.......... Manteca, Cal.
E. Owens, 2302 QGarfleld 8t......Monterey Park. Cal.
H. C. Rider, 933 N. Haward Blvd., .. Los Angeles, Cal.
A. Chamberlain, 106 W. 8rd St...... Los Angeles, Cal.
R. S8quire, 39 Granada 8t. . 8an Prancisen, Cal,
E Q. Reely, 540 8. 0th 8t......Balt Lake City, Utah
U. 8. Beadley, 1917 Raymond Ave. ... Los Angeles, Cal.
8.W.lohman, 4408 Santa Monica Blvd, Los Angr'es, Cal.
B. Fredenthal, 527 Euclid An... ..... Ontario, Cal.
W. Weitman, 2124 6th Ave, «+..los Angeles, Cal,
F. W Wood, 1418 Walvern Ave .. .Los Angeles, Cal,
A. E. Mm"heul, Jr., 32%¢ Perklns St....0nllnnd. Cal.
W. Philips, 905 York Bt,............ Vallejo, Cal.
E. W. Thatcher, 407 W. 1st Bt...... Ranta Ann, Cal,
San Diego Righ B8chool .............San Diego, Cal.

AMATEUR RADIO STATIONS
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Q MecHBlroy, 617 Willow 8t.......... Tawmpa, Fla.
J. Pearson, 34 Josepbine St......... .Atlanta, Ga.
R. Bhaw, 534 White Bt............ Atlants, Ga
L. Eskew, 401 Lloyds 8t.......,.Greeuville, 8. C
Q. Code, 167 Ashley Ave .Charleston, 8. €
K. Kendrick, Camp Jessup Atlants, G
C. Fleming, 106 Powell St. .Atlanta, Gu
K. Rush, 33 Cberry S8t........ ++....Atlanta, Ga.
Wendt, Route 1, Box 183A..,. acksonville, Fla
H. Klauman, 718 8. Palmetto Ave.,
8t. Petersburg. Fla
0. 8t. John, 146 Qreenville 8t....,.Newman, Ga
H Grade Wireless Institute Co., 41-40 Zlilicos 8t.,
Ashevllle. N C
Hi Grade Wireless Institute Co., 47-49 Zillicos 8t.,

Asherille, N. C
J. M. M. Ramos, 37 Allen St.....8an Juan, Porto Rice
J. T. Ploero, Ignacio Arsuqgs .....Carolina, Port Rioce
H. L Reid, 69 E. Park Lane...........Atlants, Gs
A. Hall, 116 McAfes St...... ...Atlanta, Ga.
F. A. Sasxon, 227 Greene St.. Augusta,
a a Beynoldl Country Club ld Wlnﬂon-Stlem.N C
W. J. Pinkztone, 800 N. Troupe St. , Valdoata, Gs
W. E. Fenpell, Twickenham Terrace . . Snunm.b, G

s NMEPSoREOS0

Q. A, DeCortin, 139 N. Alexander Bt.
Fitshugh Bmith, 337 Sayre Bt..... 5
Robert A. Glover, 1425 Brady Ave...
James V. Fitshugh, 802 Erh 8t....Ban Antonlo, Texas
Wm. Green, 807 Lahoma Ave....... «++.Norman, Okla.
A, Q. Elliot, 111, 4324 Huhhnd Dr....Dallas, Texas
Wilbur M. Ju:hon, 436 Breeden St..8an Anwnln, Texas
John MeArthur .............. .Moss Point, Mis.
G.D.Rayburn, Box 444, R. rD. No 2, 8an Antoalo, Texas
Wm. E. Branch, 2609 Clarence Bt....... Dall
Richard D, Mason, 1005 A 8t..........
Frank Billin, 6032 St. Philllp 8t.
Jack Bond, 405 Johnson St....... .Te

8. Kenneth Sawyer, 1714 Leighton Sl... Annlnon, Ala

.New Orieans, La
. Montgomery, Ala
. Brownwoud, Texas

Burres O°Neill .,... . Thibodaux, La
W. M. Bruce, Jr., Morrtlton’ Cot, oll’ Co. . Morrllton, Ark
H. C. 8herrod, 1837 Ave, I....... .+ .Galveston, Texas
Milton Peveler, N. Travis Bt........... QGranbury, Texas

Orin P. McCarty, 508 E. Park Ave, .
Jullen L. McGuire, 1629 Quintard Ave.
Lawrence P. Stark, 1504 Alfred St.
Lloyd W. Vickery, 304 W. Lincoln Sl. . . Blackwell, Okla.
Russell T. Cole, 506 Caldwell 8t.,....... Conway, Ark
Ralph M. Pemberton, Box 34, R.F.D. No. 1. Bcott, Ark.
Wm., E. Owen, 1024 Albert St..... +...Alexsndria, Ls.
Kenneth B. Grifin, 418 W. Park St........Enid, Okla
Lee Johnson, 1312 Bishop 8t.........Little Rock, Ark
Jas. A. Bowling, 434 Calhoun St......New Orieans, La.
Thomas E. Btory, 233 N. Moose St..... Morrilton, Ark.
Esrl C. Johnson, 734 7th Bt... .Memphis, Tenn
Ceell J, Bcott, 8301 Park Ave. .. Little Rock, Ark
Chas, J. Tests .Krebs, 0kla
Chas. M, Conn, 1891 Dlndrldn Plh Knoxvule Tena
Edward E. McCall, 1308 Woodstock Ave. ..Annlnon. Ala
Walacse E. Harrls « ++«.Conroe, Texas
Brownwood High Bchool ........ Brownwood, Texas
s-m w Wilkinson, Kingston Pike. Knoxvlne. Tenn.
John E Hof ...........c0cnns 5

Clarence D. Carter, City Hall....,.....Cbildrees, Texas
Quy Simmons, Jr., 515 Clifton 8t .... .Conway, Ark.
John B. lewls, 520 8. Cincinnati 8t......Tulsa, Okla.
Paul McCoy Wright, 1012 James Bt........Enid, Okla.
V. W. Bouldin, 702 B.W. 4th Ave.. Mineral Wells, Texss

. 8an Anlonlo 'l‘elu
}! Als
Brownwood Texas

Cecll Adalr, 3515 Swles Ave,........,.. Dllln Texas
8idney R, Laner. 1210 Olllltln Blvd Nuhville Tenn.
Wm. C. 8mith, 337 N. Locust 8t... l‘nymeville Ark

Chiltlenthe Tigh Seh0Ol ... ........ .ChilVicothe, Texas
Lamar Lunt 1415 Ellis Ave, Fort Worlh Texas
Cypert D, BMECRTY Lvvrnnnnnnnnunenss Prost, Texas

Clinton H, Marsh, 100 anhr m...cmmnnon Tenn
Wm, Perry Ceell, . E Bl........... Ardmere, Okla
Seth B, PFord, Jr.. RI'.D. No. 2......Rockdale, Texas
Chas. N. Tinsley, 1520 25th Ave......Meridian, Miss.
Ira A. Kirksey, 1420 Ave. A........Brownwood, Texas

H. P Willlame, 912 88th Ave.......,Meridian, Miss
J, B. unemuin 1204 16th Ave. 8,.,.Nashville, Tenn
Kenneth A. Smrr, 128 N. Logan m....Churlmon. Ark
Rawleigh . Ralls, 38% E. Maln 8t....Edmond, Okla
Wil C. Barbe, 122 W. fth Bt,...Oklahoma City, Okla

D. G. Hewitt, Box 596 ... ... Stanford Ualversity, Cal
R. D. Schmidt, 383 Ocean Ave.......8anta Crus, Cal.
B, Moliniari, 653 Union 8t........ San Franciseo, Cal
W. Stonerook, 3702 Utah St......... 8an Diego, Cal
C. H. Weatherhill, 1509 G 8t. «evo. . Beedly,

L. Jones ........ ...Mmuu.ﬂnl
E. Sedlacek, Jr., 201 W Baddlo St + s, .Covnis, Cal
L. P. Bennett, ¢28 B 8t........ «eos.Hayward, Cal.

Q. B. Gray, 432 Linden Ave.....

.. .Long Beach, Cal
Geo. W, Wamer, Jr., 55326 Tele(nph Ave. ,Onkland, Cal.

R Lewly, 81 Monts Ave..... 5 Pledmont, Cal.
E Mlller 1645 American Ave. .Long Beach, Cal.
G. R .\nnin 428 N. Cuntis 8t...... Albambra, Cal.
G. 8. Morrls, 5132 Lincoln Ave...... Los Angeles, Cal.
Q. L. Povell, 875 Molino Ave....... bont Beach, Cal.
E. L Ramer, 2220 RAth Ave, .. .0nkland, Cal.
P. W. Plerce, 1916 Villa Ave. Pmdenn.cn
G. R, Dennis, Bx 596 .. Stlnfofd University, Cal.
H. M. Hines, 1048 N. Stevenson Ave. ... Pasadena, Cal.
R. Baonch, 610 Pacific Ave.......... " Santa Crus, Cal.
T. Howell, 1777 Crystal Ave...... 8alt Lake City, Utak
P L Walker, Ir. .................. meood Cal.
L. Vesper, 2035 Alemeds” Ave. . 000110 Alemeda, Cal.

2668 Carl §t,,.,.82n Prancisco, Cal.
, Ir., 670 Walsworth 8t..0akland, Cal
C. W. 8mith. 142 Shrader 8t 8an Frapeisco. Csl




C. Anderson, 3732 Seneca Ave....... Los Angeles, Cal.
W. L. Burpett, 2904 Harper St........ Berkeley, Cal.
Salesian Club, 666 Filbert St...... San Francisco, Cal.
L. H. llockweu, R.R. No. 1, Box 110... Al , Cal.
H. M. Huges, 1631 Dale &t.......... _San Diego, Cal.
M. Alberton, 852 Westchester PI. .. .. Los Angeles, Cal.
Fo o ROWElCh oowuunnonnsonnnnnnnno, Hanford, Cal.
F. Graot, 234 Union $t......... Watsoaville, Cal.
Mn. M. 0. Houston, 3420 Unlon 8t....San Diego, Cal
H. D. Graves, 1454 8. Broadway.......... Cbico, Cal.
(This ull bas not been assigned.)
P. Borden ...........co0iieiiiniinnn.. Brea, Cal
C. L WDnhly. 1118 A. Berendo 8t....Los Angeles, Cal
C. K. Burms, 1835 Bancroft 8t....... San Diego, Cal.
T. H. Howells L. D. 8. University, Salt Lake City, Utah
J. R ledlnz, Harlman Bay..Eunterprise, Butte, Cal.
E. A. Nellson, 115 8. 21st Ave........ Phoenix, Cal.
A. H. Schmith, Main 8t...... Battle Mountain, Nev.
A. F. Miller, 1328 18th St. .Banta Ionlu, Cal,
J. Qllleran, Jr., 222 W. San Carlos St . Los Angeles, Cal.
B, A. Nlsja, 479 34th Ave........Ban Fraocisco, Cal.
M. A. Hawkins, 2850 19th A San Franeisco, Cal.
K. Dilks, 1326 W. 16th 8t... . Los Angeles, Cal.
H. B, Chambers, 780 Rialto Ave. ... Pasadena, Cal.
G. C. Mooton, RF.D. No. 1.......... Los Gatos, Cal.
Maeik, 184 8. El Molino Ave,........ Pasadena, Cal.
W. E. Carman, 165 Linton Way ........ Aubury, Cal.
L. L. Upde Graff, 1450 San Puqul 8t. . Pasadens, Cal.
K. Walton, 418 Second Ave...... 8an Bernardino, Cal.
E. Knor, 184 E. Central S8t............ ne, Cal.
F. Polllrd, 200 W. Badello 8t Covens, Cal.
W. C. Nielhaus, 429 8. Painter............ Cove, Cal
C. S8tewart, Fifth St........... San Rafael, Cal,
A Penmu. 210 University Av:. . Los Qatos, Cal.
F. Asnderson, Jr., 468 Campus Ave..8an Bernardino, Cal.
0 Wﬂlon, 363 8. 11th 8t.......... .. San Jose, Cal.
......................... Upland, Cal
B M lloycm{t 114 N. Inabel 8t........ Glendale, Cal.
8. H. innlol Box 130 .............. Salida, Cal.
V. M, Alsworth, 174 N st St.......... Provo, Utah
Joha Fishbeck, 20 N. 8t.....Pasadens, Cal.
Wm. A Bryan, Pirst Ave ............... Uplaad, Cal.
W. Resenthal, 176 15t Ave........ San P ,
D. Sidiling, 2960 Linden Ave. ..., ... Berksley, Cal.
E Salmime ....................... St. Halens, Cal
A J. Naehbaur ...................... Vallsjo, Cal
C. Bluffum, 116 20th 8t......... «....Monterey, Cal.
8. R. Harrls, Carolina 8t............... Vallejo, Cal.
H. Hutchineon, 1321 W. Osnter 8t........Covins, Cal
L 8 Green ........................ .Gridly, Cal
E. Atmore, R.F.D. Box 38 .......... Santa Monies, Cal.
E. R. Huge, Mt. Wilson Observatory. ... Mt Wllnl,Cl.L
C. Poreman, 1714 Alemeds Ave.. Alemeds, Cal
J. Windly, Market 8t.......... Moneta, Cal
A. J. Linoer, 1330 E. Plerce St Phoeuix, Cal
H. Bidwell ....................... 8an Marcos, Cal.
W. J. Robinson, 2318 Santa Clara St.. A]lledl. Cal.
F. L. Ramer, 231 Maguolia 8t..........Modesto, Cal
8. Schlenther, 2815 Magnells St......... Oskland, Cal.
D. Dart, 1315 Tamalpias Rd.......... Berkeley, Cal.
H. Hldly, 74 Heury 8t........... San Franciseo, Cal
H. Prank, 1465 MeAllister 8t....... 8an Franciseo, Cal.
0. Stone, 1831 Balbea 8t.......... San Francisco, Cal,
W. W. Schmidt, 605 19th Ave.....San Francisco, Cal.
S Blasen ......................... Bollnu. Cad.
W. A. Huber, 1603 San Bruno Ave..San Francisco, Cal.
E. Hendrichnn 2036 Tth Ave. .. ...Otkllnd,cu
W. F. Betts, 1533 10th St . ants Monica, Cal.
I. W. Eisenberg, 105 N, 4th 8t........ Alhambra, Cal.
1. Wright, Box 125, RFD............ Qlendora, Cal.
A. Qapper, 141 E. Center 8t............ Covino, Cal.
C. <Gutte, 1034 Goshen Ave............ Visalis, Cal,
Ww. D Cheney, 2723 Bemovenue Ave. ... Berkeley, Cal
JOR Bvams ............. ... luverblnk, Cal
a 8 Cl:rk P. 0. Box 883............ Bishop, Cal
M. € Btarky ................ . L Taft, Cal.
H M. Wlllhmon, 6874 Sixth 8t........ Holllster, Cal.
T. L. Mayes ........................ Colinga, Cal
W. H Baird .............000io., Fellows, Cal
L J. Wrem, 911 18th 8t............. Modesto, Cal.
W. 8. Shin, 1941 Funchale Lane...... Honoluly, T. H.

)

acific Radio School, R. Tinker, 75 New Montgomery 8t.,
San Pranclsco, Cal!

B. F. Zenser, Jr.,, 810 W, 48th 8t....Los Annlu, Cal,
D. C they 232 W. Grove 8t. . Hollywood, Cal.
J. De'Laney, 367 E. 57th St.. Los Angeles, Cal,

H. Ramer, 4347 Cleveland Ave
A. E. Barnes, 1901 Okley St......

. . .8an Diego, Cal.
uth Pasadena, Cal.

W. L. Bvams, 241 N. Hmenback 8t...Los Angeles, Cal.

R. A, Reed, 1800 3rd St............ San Diego, Cal
C. R. Noren, 6016 York Blvd ........ Los Angeles, Cal,
C. H Hmir.h 126 Apsa 8t....... . . 8an Francisco, Cal.
C J. mneen 3454 Percy 8t......... Los Angeles, Cal,
G. D. mch. 8327 Jefferson Ave... ... Sau Diego, Cal.
J. P. Weather, 1221 Trenton 8t...... Los Angeles, Cal.
B, C. Edwards, 515 Sinclair 8t............ Reno, Nev.
C. D. Thomas, 2801 La Balle Ave...... Los Angeles, Cal
F. McCullough, 3161 College Ave........ Berkeley, Cal.

H. R. Qreen, 1814 8. Vernom 8t..... Los Angeles, Cal.

K. Kavaelfe, R.F.D. No. 1, Box 463B....Gardena, Cal
E. Bradferd, lost Hills............. Kern County, Cal.
C. D. Thomas, 2801 Ls Salle 8t...... Los Angeles, Cal.
R. Julian, 1260 E. 4th 8t.......... Long Beach, Cal.
G.H.Rubener, 410 W. Santa Baraba Ave, Los Angeles, Cal.
J. Newman, 4130 Bachman Pl........ 8an Diego, Cal.
W. A Starsinger, 2050 E. Tyanta St...... Watts, Cal.
M. Alhertson, Jr., 852 Westchester St..Los Angeles, Cal.
G. M. Stockton, P. 0. Box 155....... . Le Grand, Cal.
J. Valle, 2430 8th 8t................ Berkeley, Cal.
J. Vandermark, Jr., 3240 23rd Ave....... Oakland, Cal.
R. J. Hittde, 2637 Orange Ave.......... Oakland, Cal.
E. Rea, 1383 5th Ave............ San Francisco, Cal.

W. A, Wagener, 407 Hillside Court..... Pledmont, Cal.
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8 BFA T. J. Murphy, 1926 Rosedale Ave....... Oakland, Cal.
6BFB W. A. Willls, 6003 Ocean View Ave.... Oa.kund, Cal,
6 BFrC )L Oook 563 Oakland Ave............ Oakiand, Cal.
¢ BFD Rnuhon, 627 West. 4th 8t....Long Beach, Cal.
6 BFE IL l.unnun, 114 Bonita Court. .Ontario, Cal
6 BFF K. Michelson, 132 Olive Ave.. Pledmout, Cal
6 BPG Calvin M. Fitch, 735 N. Gibb 8t.. Pomona, Cal
6 BFH W. W. Phiilips, 1102 California Ave....GlendAh.cAl
8 BFI B. Plersall, Qeneral Delivery ............
6BFJ Q. mcklnln, 1004 8. Euclid 8t.
6 BFK A, Austin, 2944 Avalon Ave. ... a0 5
6BFL P. W. Dann, 562 35th St............. Oakland, Cal.
6 BFM M. W. Boyer, 155 Arlington St....Ssn Francisco, Cal
6 BFN R. Rhodee, 42 Broderiek 8t........ San Francisco, Cal.
6 BFO L. A. Manual Arts High School, 1113 W. Vernon Arve.,
Los Angeles, Cal.
6BFP T. W. Falck, 1228 W. 2nd St....... Los Angeles, Cal.
6BFQ C. Harritt, 1715 Firm 8t............ San Diego, Cal.
S6BFR C. 0. Gould, 615 E. Main St Stockton, Cal.
6BFS W. E. Granger, R-3 Box 214 Long Beach, Cal
8 BFT K. Mclean, 4512 Oregon 8t San Diego, Cal
6 BFU J. H. Badely, 1965 Marin Ave.. Berkeley, Cal
6 BFV Q. E. Miller, 1432 830d 8¢ Oakland, Cal.
68 BFW C.M.Bishop, General Delivery, Bl( Creek, Onnnco Cal.
6 BFX T. L. Dowling, 1520 E. 17th 8t........ .Cll
8 BFY J. R. Peterson, 187 Cresent An Snnli‘nndm. Cal.
6BFZ E. A Folstad, 4466 45th 8t......... San Diego, Cal.
8 BGA Dinuba Marion High School, Box 442...... Dinuba, Cal.
8BGB J. N. Taylor, 4018 Foothill Bivd....... Oskland, Cal
6BGC M E. Kennedy, 415 W. Lexington St...Glendale, Cal.
SRAD A. Towle, 2731 Webster S8t........... Berkeley, Cal,
6RBGE R. R. Buvu.le, No. 2 Claremont Apts. 27, Adams,
Ogden, Utah
BGF B. Baker, Box 742 ................... Diuuba, Cal.
BGG E. A. Ames, RF.D. No. 1, Box 86A. . Fullerton, Cal.
BGH K. Coble ............ccoooinvnnenn. ighland, Cal.
BGI R. D, Kukland, 818 Sonoma 8t. . Vallejo, Cal.
BGJ K. Diwry, 445 W. Lexington Dr .Glendale, Cal,
BGK ¥, Micklejohn, Main 8t. .Bndwln Park, Cal,
BGL C. C. Bunds . .. .5an Rafesl, Cal.
BOM Ww. Bwulift, 46 r 8t. 5 ..Sanlruchao Cal.
BGN A. R. Lasey, 1268 Olml [ 3N 8an l‘rudm, Cal.
BGO W. Q. Clemson, 947 Jones St........ San Francisco, Cal.
BGP A. Elimer Nichelsom, 182 Olive St. . ... .. . Piedmont, Cal.
BGQ L. R. Qirerd, 236 Bread 8t....... 5
BGR G. Maleme, 128 Palm Avw...........
BGS B. L. Haskell, 3141 24th Ave..........
BQT @ Fr. t, 21 Resement Pl.
BGYU J. J. Blanchet, 4100 Brookale Ave
BGV H. Beuieff, 1295 E Villa 8t..........
BGW B. Bire, 1836 37ta Ave. .. .......
BGX P H Cawthm. loB cunun 8t........
BGY L Crary, 1519 Are Way ...........
BGZ E. T. DelLisle, 153 Robom Ave.......
BHA W. M. Hatch, Jr., 1331 Foothill Blvd...Pasadena, Cal
BHB K. A. Goode, 1122 Division 8t..... . Pasadena, Cal
BHE B. Gftrey, Box 473 ......... Bay Point, Cal.
BHD Miss U. E. Le Fevre, 24 Penna Ave Los Angeles, Cal
BHE V. H. Kelshner, 417 63rd St. ... . Oakiand, Cal
BHP H. Johnson, Box 534 ... Coalinga, Cal
BHG C. Kerr, 89 W. 2ad 8t Provo, Utah
BHHE B. F. Tunmerman, General Delivery...Qarden Greve, Cal.
BHI H. Zahl, P. 0. 183 Porterville. €al.
BHJ P. ’l‘nluno, Jr, Bex 24 ................ Cores,
BHK H W, W r Fair Oaks, Cal
BHL C. C Vielra, Box 156................ Atwater, Cal
BHM O. D. Beely ................... Mt. Pleasanton, Cal
BHEN B. A. Ontiwrcs, 215 E. Main 8t..... Santa Maria, Cal
BHO J. Klingelhofer, R.F.D. No, 3........... Atwater, Cal
BHP P. R Cunningham .................... Colfax, Cal.
BHQ M. MKlison, 2108 23rd Ave............ Oakiand, Cal,
BHR Sunest Radie Eng. Co., 601 54th St..... Oakland, Cal.
BHS R. Brown, 15721 Normandy Ave......... Gardena, Cal.
BHT 7. Hagemam, 1710 4th St.......... Los Angeles, Cal.
BHU
BHY
BHW
BHX H. Hanford, Cal.
6 BHY Qarfleld Jr. High School, 16th & 23rd Ave, Oakland, Cal.
6 BHZ Earl R. Meisner, 2329 Carlton St....... Berhley. Cal.
8 BIA M. Z. Johneon, Route 8, Box 74B..... Sebastopol, Cal.
8BIB K. K. Taslor, 230 Hudson Ave......... Pasadena, Cal.
6 BIC W. 8 Martin, Lawley’s Road.......... Calistoga, Cal.
SBID Q. W. Fairbanks, 1487 W. 23rd St...... Gardena, Cal.
6 BIE C. J. Carr, Box 106 ... .Le Grande, Merced 00nnty. Cal.
6BIF K. L. Menlove, 255 8, 20d St............ Provo, Utah
8BIG C. F. Walsh, 529 Mission 8t. ..8an Rafsel, Cal.
8BIH M J. l‘ldu 236 20th 8t............. Merced, Cal,
6 BII F. Bayer, 157 8. Gramerey Pl........ Los Anzeles, Cal.
€ BIJ H. M. Homwston, 433 Hagar 8t...... 8an Fernando, Cal.
6 BIK Northern Orange Co. Radio Association.. . Fullerton, Cal.
6BIL E J Bawghman ........................ Taft, Cal
6BIM R. A Pry, 120 Jefferson St Watsonville, Cal
6 BIN B. L. Nance, Lincoln Ave.. .Callistoga, Cal
6 BI0 C. H. Hubbard, 1109 Colledge Ave........ Nakland, Cal.
6 BIP Q.A.Becker, Jr., 231 West Sheppard 8t. . . Winnemuocea, Nev,
8BIG C H. MeCoy ..........coouvvvnnn.. Livermore, Cal
6 BIR J. E. Brandiin, 206 S. Prom St........... Napa, Cal.
6 BIS K. Kerr, 1528 Ramona Ave...... ++..80. Pasadens, Cal
6BIT E H MaFo ........cccvvvvvinnnnnnnn.. Bard, Cal.
8BIU L. R Mock, 832 11th 8t............. Sam Joee, Cal
6BIV A. E West, Chestnut S8t........... Redwood City, Cal
6BIW E. A. Gibson, Main 8t............... Los Gatos, Cal,
6BIX A. W. Prather, 4611 43rd St........ San Diego, Cal.
8BIY E. J. Rush, 4118 Adams Ave......... San Diego, Cal.
6BIZ M. B. Flood ..........cviiiiinnnnnnn Del Mar, Cal
6BJA H. 0. Sutton, 1147 Westmoreland Ave..lLos Angeles, Cal.
6 BJB R. L. Littligow, 2325 Lime Ave’...... Long Beach, Cal.
8 BJC L. Levi, 540 S8t Andrews Pl......... Los Angeles, Cal.
6 BID A. G Moore, 2114 La Loma Dr. ... Hermosa Beach, Cal.
8 BJE M. Clapp, 300 Elevado Dr............. Pasadena, Cal
8 BIP  C.D.Meyerhauer, 315 8. Orange Grove St., Pasadena, Cal.
8 BJG N, Cave, 1347 Myrtle Ave...... «...Long Beach, Cal.
6 BJH J. Buel, 80 Sierra Bonita 8t....... « . . Pasadens, Cal.
6BJI L. Promm, 379 Marenyo 8t.......... Los Angeles, Cal.
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6 BNA
6 BNB
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6 BND
6 BNE
6 BNT
6 BNG
6 BNH
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6 BNM
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A. F. Bwald, 2820 Manitou Ave. .. .. .. Los Angales, Cal,
H. Wood, 1819 8. Burlingame Ave....Los Angeles, Cal,
G A cm 4289 Euclid Ave....... San Diego, Cal.
A. Kempbert, 6140 Mesa Ave......... Angeles, Cal.
G. M. Ludwig, 535 W. Ortega St....Santa Barbara, Cal.

E. L. Harrls, 1828 8. Hil 8t........ L«Amlu.
C. G. Eckart, Hitchcock Nell
L. C. Haynes, 1216 N. Maclay S
E. J. Howes, 337 Mathews 8t.....
G. Z Johneon, 4267 Ampuda St Ban D! Iqo,

H.Cunningham,Jr., 1115 Fairview Ave..S. Pasadens, Cal.
B. Rober, 21468 Loga Ave............ Ban Diego, Cal.

G. C. Benningtou, P. 0. Box 395 . Coronado, Cal.
B. Kettenerhofen, 1216 Trenton St. Lew Angales, Cal.
E. Shtar, 138 Miiton Ave. . ... . Hallywood, Cal.
A, Bl.lllllloll 205 21st St. -+ . 8an Diego, Cal.
G. Krotser, 877 Sonoma Ave.......... Baota Ross, Cal
0. Wright, 784 8. El Molino Ave...... Pasadens, Cal.

C. A. Taylor, 332 Huger St
A Stronc, 2460 A 8t.......

J. H Brown, 725 E. Hill st. ..
Lee Adams, 217 8, Daly St
J. Barth, 1040 20th St.

R. Baell, 2138 Stockton Di

R. H. 'l‘nber, 659 Del Mar Ave.....Chuala Vista, Cal.
R. Limert, 1008 L Bt............ . .. Bakerfield, Cal.
Ww. , 2284 W. 8th S§t...... Los Angeles, Cal.
8. T Amold Anserias Ave..... . ..., . San Jose, Cal
P. K. Churchlll 1031 W. 31st 8t. Loe Aageles, Cal
L. Wilson, 1457 8lst Ave ............ Oakland, Cal
W. L Lonn 474 W. Hollister Ave...Les Angeles, Cal.
A. Tawller, Jr., 4226 Hobart St...... Loe Angules, Cal.
W. Fimlay, 1638 E 4th 8t.......,.. ots Ans, Cal
J. Jaquer, Jr., R.F.D. Ne. 1, Bex 168-B... . Napa, Cal,
M. chmbcn, 921 Powell St........... Hollister, Cal.
E L Gay ........... ... 000" nJlelnu. Cal.
G. V. Hallock, 224 W Florldl 8t. . . Hamet, Cal

N. Otis, 222 Cbud 5

................ , Cal.
¥. Liefort, 1402 20th St............ , Cal.
C.Gmn,lbuub Box 317.... , Cal.
P, Harldenson ............ . , Cal.
€. Turney, 135 Sudden St.. , Cal.
C. P. Otler, 419 Clinton Ave , Cal.
W. Galomska, 126 Spruce 8t........ , Cal,
C. Scullin, 702 Rushnell Ave........... , Cal.
B. E. Lovejoy, 320 §. 4th East St, Salt Lake City, Utad
P. W Plune................... o+ oo . Quiney, Cal.
P. Davidson, 665 S. 6th St....... Salt Lake City, Utah
C. W. Dickson, 908 D St........ San Beraadine, Cal.
J. Fallon, 303 E. Mediolterence St. .8anta Barbars, Cal.
do Caniff ... .. . . Sebastopole, Cal,
J. Narcearato, P. 0. Box 1128 ........ Morenet, Aris.
J. E. Stowe, P. 0. Bex 364........... Capitols, Cal
A. Cadwell, 9th & Caiifornia.... .. .. ... Beaumeat, Cal,
L. Armsbee, 15813 Normandis Ave...... Gardena, Cal.
ll;. Wilson, 525 Meda Ave........... .. Glenders, Cal.
. Ransay, 19 Mickigan Blvd. East..... Pasadena, Cal.
G. P. Bell, 5th 8t.................. San Rafasl, Cal.
R. Johnson, 463 W. Myrtle 8t... «+..Glendals, Cal.
R. E. Bawyer, 2036 La France An....s. Pasadeas, Cal.
C. Blood, P. 0, Box 73.............. Rio Vists, Cad.
I“"I(uynmun RF.D. No. 2, Box 253. . Terranes, Cal.
d. J. Farrell, Jr.,, 373 Falr Oaks St. .Ban FPrancisco, Cal,
0. Wood, 717 Acequia 8t............... Visalis, Cal

'l' 'rreen 1308 Wilksbire Blvd. .
K. Kidad, 311 2od 8t
H. Hoff, 18 Vernon St.....
G. Smith, 918 E. 6th st... 0000
. Phillips Elee, 8hop, 1920 IL l‘ront Bt..

E. Courtsley, 232 E. Spenser 8t..... Modesto, Cal.
Smith

F. Proft

OrfagsNg0oxPax

H. E. Huatermann
L. Showalter
U. 8 Palmer ....................... 5
R. E. Murry, 620 8. 8th 8t.......... Santa Clars, Cal.
H. M. Armstrong, 2462 Potter St. .8alt Lake City, Utah
J. 0. Coffin, 18327 E. South 8t.... Salt Lake City, Utab
L. G Ribon, 189 Main 8t.......... Watsonville, Cal.
L.A.High School, 4800 Lowly Clwb Dr, Los Angeles, Cal.
C. D. Chusmann, Jr., 715 Bush St...Ban Prancisco, Cal.
H. Olsen, 566 N. Pimt 8t..
R, H. McCollister ....
L. G. Flory, R.F.D. No. l Box 3..... Lemoore, Cal.
0. Overstrom, 105 8. Pasade , Cal.
R. B. Lohry, 1921 Irwin Ave.......... Oukland, Cal.
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May, 1922 AMATEUR RADIO STATIONS

Seventh District
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F. C. Oloey, Front 8t......... .. Eugene Zalusky, 8257 Stroud Ave Seattle, Wash.

Allan Guoston, 903 Sth Bt...........
M. D. Koupal, 610 W. 5th 8t. 5
C. R. Schrotke ..............
Lyle Evenson, 518 N, 76th 8t......
C. B. Offield, 84156 Dayton St......

B. C Wasgh ...............
H. Q. Beichert, 818 N. L 8t.
Roy Alexander, 5046 8. K 8t.
W. H. Miller, 521 11th Ave. 8.
H R loodhoun 914 Oth Ave.
Gee, B. Mors, 608 26th Ave N...

0. ¥. Torgeson, 7044 17th Ave. N. W....Seattle, Wash,
H. E. Redeker, 1218 17th 8t. N.........

E. A Knft, 5042 11th Ave. N. E......
J. C. Burke, 1186 E. Lincaln 8t....
C. P. Cowper, 1419 Boulder Ave...
C. D. Brumbaugh, 354 Central Ave...
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Horbert Anderson, 1221 85th Ave M. E. McCulloh, 814 8. 15tb 8t.. }V ;V nlzoge S N
H W. Woodmansee ................... Mees, Idaho F. L. Patterson, 865 Willlams Ave. Portland, Ore W a 4502 Navad
Wellington McMillan, 157 Harrtson 8t. ..Seattle, Wash. F. 0. Selby, 1401 N. 20th 8t.... ... .Boise, Idaho LmLc.Lr(hnmln avada Ave
W. R Zion, 4002 80th Ave. 8. W...... Seattle, Wash. Leo C. Clark, 1500 24th Ave........... Seattle, Wash, D. E. Obe 8”85"’ Bt
Wayne K. Harrls, 543 N. Broadway....Marshfleld, Ore, Sl Bnrrl’l;nrt G0N DeneeH e
R. B. Struble, E. 11th 8t........... Red Lodge, Mont, H B Chwchlll 705 Belmont St......... Salem, Ore. 1D, Kiligreen .o Denrer B
E. C. Martin, 2318 N. Broadway .......Seattle, Wash, G. M. 8mith ................. _Eatonrille, Wash. E C Provit 803 .ﬁt.h. Ave N”W
M. P. Kavanagh, 411 Franklin 8t.....St. Helens, Ore. Clifford hnery, 811 Malden Ave. _Seattle, Wash LR Ea e
R. T. Qalyean, 460 Miller Ave......... Portland, Ore. A. A. Thibodo .. .. . Seaslde, Ore. Hunter Anstine ”
o giwley, Jr., 400 E. 22ad 8t N..Portland, Ore. D. W. Coffey ...................... Kalama, Wash, D.H, Vollmer 1305 Wondes ',(,’,“
Panl Stoffel, Jr..........ccooovvvnnn. Cashmere, Wash. H. H. Skipworth, 1151 Charneiton St....Eugene, Ore. TN Miteoen o Worden Av
e dSRIE0 IRRslloadAreEEEER Aberdeen, Wash. H C. Willlams, 402 E. Jeferson St...... Bolse, Idaho B E Rain 2810 Hyde §t.

C. H. Hobert, 815 Columbis 8t....... Vancouver, Wash, W. 8. Tocker, 2832 N. Broadway....... Seattle, Wash, Riy T. White' 51 E. 24h 8¢ 3o
Olfan DeGuire ...................... Sllverton, Ore. W. B. Rohinson, 1118 E. I St........ Aubum, Wash,

L. A Pwmk, 49186 Wlllln‘ford Ave Arthur Linddey, RFD. No. 3........
J Bt.

7 H. E. Remfro, 7319 48th Ave. S....... Seattle, Wash, 7 EN Bernard Mtlcl, 1715 Blvennn Blvd. . .Seattle, Wasb. 7 E. L. Crawford, 1340 Court St.......... Salem, Ore.
7 D. P. Crald, 2146 N. 69th St...,......Sesttle, Wash. 7E0 H. T. Louls .. . .Dayton, Ore, 7 F. H. Stephens, 63 68th St..... . Portland, Ore.
7 H. J. Briscos ............ T EP Unn.Aluh 7 Keith Frazier, 839 8rd Ave. S........ (lasgow, Mont.
7 F. J. Brott, Walk 1, No. 10 7TEQ Ellensburg, Wash. 7 Francis McKee, 11th & E. Court........ Welser, [daho-
7 E H. l'nrlnnn, 2848 w. 73rd st. 7 ER Walla Walla, Wash. 7 H. C. Boardman, 112 W. S5th St....Pt. Angeles, Wash.
7 Jobs W. Huntley, 314 N. Denver St. 7TES Anhur J. Fries, 1010 N. 11th sz. ..... Tacoma, Wash. 7 Clyde Anderson, 5095 Wash, St........ Moscow, Idaho-
7 H. M. Truesdell, 2770 E. 53rd St...... 7ET 1. N. Robimson, 623 Boylston Ave. ..Seattle, Wash. 7 H. B. Drinker, 467 E. 16th St. N...... Portland, Ore.
7 Clarence Bcn:on. 83637 14th Ave. W. 7TEU . .Helena, Mont. 7 J. D, Herta ..................... Vancouver, Wash,
7 T. E. McMabon, 6409 S. Huston St.. 7TEV  Lester E. 0'Brien, 902 8. G 8t........ 'l‘ncoml. Wash. 7 Albert McGuffin, 346 1st Ave. N....... Glasgow, Mont.
7 F. B. Mossman, 3015 N. 26th st. TEW W 8. Palmer, 6308 8. Yakima Ave....Tscoma, Wash. 7 Gough Six, Box 151............ . .Gresham, Ore.
7 J. B. Belling, 8232 13th Ave. W..... . Seattle, Wash, 7EX K. L. WHarton .................oo.. Glasgow, Mont. 7 F. P. Bloss, 792 E. 34th St. Portland, Ore.
7 W. F. Whitpey, 204 8. Srd An.... .Bozeman, Mont. TEY C. N. Ashla, 1650 E. Terrace 8t Portland, Ore. 7 Warverly Miller, 1704 E. 14th A Spokane, Wash.
7 B A Harrington, 2848 66th St........ Seattle, Wash. TEZ E. W. Morgan, 530 Tenlno Ave......... Portland, Ore. 7 0. R Andemn 1114 E. Market st. ..Portland, Ore.
; Laoluwmnl?m 8328&13:1;" Ave. N. W.. smgo. w:-:. 7 &oy RI® ..oovvnveronennnnnnn,s "’ Wapinitis, Ore.
aw, 8t Bayview......... Seattle, Wash. yps  J C. Forrest, 438 High St......... Heilingham, Wash. 7 arvin Larsen, 2034 Sponord St. . -Spokane, Wash.
7 T. 7. Bmith, 1306 E 7Bth Bt... Seattle, Wash. 778 B G mimi’ o3t wash ... Helling Falis, Ore. 7 P. W. Damn, Box 974 ......... . Astoris, Wash.
7 P. B. Magionls, 364 8. 5th 8t. Marshfield, Ore. 7 pC L. 8 Young, 1066 Hancoek 8t.......... Portland, Ore. 7 BOA Goud............coococviiinnen, Basin, Wyo.
7 D. W. Matthews, 3214 2nd Ave. N. Billings, Mont. 7 pp  Alvin Moore, 634 E. 65th 8t. N.... . Portland, Ore, 7 C. L. Pitcher, 723 E. 5th St. . » . Moscow, Idaho.
7 Frod Eastman, 1506 28th Ave. W. Seattle, Wash. 7 pg  p T. Richards, 6323 Bth Ave. N. E.. . .Neattle, Wash. 7 L. C. Tate, 807 6th St...... Anacortes, Wash.
7 Carl Capehart, 6314 8. Yakima Ave 7FF 3 N 7 0. 8. Van Olinda ............ ... Vashon, Wash.
7 J. L. Webster, 8538 Besch Dr..... 7FGQ 7 J. M. Morrls, 650 13th Ave. E. ... . Eugene, Ore.
7 L. ¥. Mahoney, 461 Schuyler St. TFH 7 H. M. Moon, R.F.D. No. 2...... Merldlon. Idaho-
7 B. C. Gamer, 3750 N. 30th St. TF1 r J. D. Tait, 851 E. 26th St. S........Portland, Ore.
7 B. W. E. Higen, 101 8. 11th St. . 7] 7 A. E. Wikinson, 1918 2nd 8t.... . . Baker, Ore
7 Josse B, Ives, 1942 4th Ave. W. ... .. 5 TFK T 7 Bruce Duncan, 923 31st St. N 5 mings. Mont
7 Clifferd Huatley, 426 25th 8t..... ... 7FL F. 7 R. B. Curnutt, 703 9th Ave Great Falls, Mont,
TFM  J.
7 M. C. Richard, 3024 8. Oth 8t........ Tacoms, Wash. 7 FN R, M. McMillan, 8727 Pacific Ave. Tacoma, Wash. 7 C. B Colllor. 811 Dismond Ave....... Millyard, Wash.
7 W. B. Bwartout, 533 Marlon Ave........Portland, Ore. 7F0 Lloyd Wallgren, 3124 Wetmore Ave......Everstt, Wash, 7 E ol ...l - - 0ak Qrove, Ore.
7 Neville B. Benoit, 5406 8. L St........Tacoms, Wash. 7FP J. D. Shaver, 939 The Alameds ........Portland, Ore. 7 R R thr- ............ «+ .Lynden, Wash.
7 G. B. Hart . TFQ L R Goddard, 527 Water 8t... . .Thekoa, Wash. 7 Herbert Wurst, 8 Jensen Apts.. ... Glasgow, Mont.
7 B. C. Barnes, 336 Oth Ave. E........... Eugene, Gre. 7 FR  H. L. Jones, 1208 W. 70th sz.. ..Seattle, Wagh, 7 L L Baker ............. e Myrtle Polnt, Ore.
7 Bdward Rebman, 3110 Bunderland St....Seattle, Wash, 7 FS8 A. A. Webster, 7 8. Naches Ave. .Yakima, Wash, T T. D. 1258 C
» 7 K. W, Welngarten, 3219 N. 24th St..... TPT  Currle N, Toed ............... ...Kuna, Idsho T 8. A. Wicks, 712 W. Meeker St
7 Clive Soott, 345 8. 14th 8t....... 7FU  Willls Oldfedd, 1221 Colby Ave.. . .Everett, Wash, T L E. ghatto, 426 15th St........
» 7 Lester 8mith ............... . TFY W, Countryman, 2022 Oakes Ave 14 H. W. Bidlinghafer, Shannon Hotel.. ...
7 George Sturley, 206 E. 17th 8t...... Vaocouver, Wash, 7 FW  H. Tenny, 418 Unlon 8t......... T W. MecGoffin, 450 Chinault 8t..........
7 Howard F. Mason, 8335 33rd Ave. 8....Seattle, Wash. 7 FX  Theo. McKeon, 2920 Rucker St. , T 1. P. Crowson. 896 Boulevard .
§ 7 A C Dalley ................ .Lake Burien, Wash, TFY C. A. Harrington, 104 N. 6th St T V. H. Dale, 432 Terrace 8t..... . X
- T J R Bmur, 702 Harrison Ave, ...Helens, Mont, 7FZ C. M. Yadon, 1811 Johoson Ave.... 7 W. 0. Nicholson, 8115 8. 8th 8t...... Tacoma, Wash.
7 Geo. C. Henny, us%muugnu Ter . ..Portland, Ore. ',', ;V.I:l glf;m‘m TRt R gl‘::: “;::
7 J. B. Btuart, 312 6th Bt......... Livingston, Mont. y GA  C. R. Beamer, 343 E. 85th 8t......... nd, Ore. o ML . B
7 R A Willlon, Jr., 765 Melrose Dr.....Portland, 0. OB ¢ B Henee s 508 B Sabias Are. . morend Ore. James Holcombe, 137 N. 76th 8t
7 H V. Morrow .............0vuenun, Cascade, Mont. 7 GC  Victor Aldrich, 837 N. 4th St......... Corvallls, Ore, | C. L. Stephens, 1166 Alder St
7 K. N. Bwan, 1481 Portsmouth Ave...... Portland, Ore. 7 gD  J. M. Pearson, 740 Schuyler St... . T T. B Olson, 528 Market St.
7 0. J. Rumphrey, Jr., 605 Boylston Ave., N., Seattle, Wash, L C Ml’bﬂ' 828 Bridge St..... 7 A. H Wh"vu.; 7 Orand Ave.... 3
7 E. Mcleren, 220 N. 16th 8t........... Portland, Ore. L §. Dyer, 761 75th St. N. 7 R A Demham .................... Prairie City, Ore.
7 Morrts Hoag .............. Sheridan, Wyom. G. D. Crockett, 1420 Hawthorne 7 W. K. McIntosh, 1395 Rodney Ave...... Portiand, Ore.
7 C. F Kennedy .............. elso, Wash, Gale Mix ....... 7 M W Edwards ................. Camp Lewls, Wash.
7 Carl A. Hofman, 618 Sunset Ave. ... Beattle, Wash. E. F. Barber 7 Q. H. Meteal!, 1443 W. 53d St....... Seattle, Wash.
7 J. J. Towey, 5610 20th Ave. N. W..... . Beattle, Wash P. V. 7 Errol Hurtt, 250 N. Miller St.. . . Burley, Idahe-
7 Wilfred K. Bert, 1924 Oth Ave. W......Seattle, Wash. ; 7 C. E Anderson, 317 6th 8t.. Marshfield, Ore.
7 Rroest 0. Ribbins, 300 Fir St......... Olympia, Wash. : 7 ¥. C Ashall, 536 N. Warren St.. - -Helens, Mont.
7
17
7
7
7
T
7
7
7
7
7
7
7
7
7
7
7
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7
7
7
7
7
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7
4
7
7
7
7
7
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4 H. E. Cutting, 420 W. Hoch St Boseman, Mont.
Ben Crawford, 835 8. .Tacoma, Wash. d
o8 Frasr ‘88 Park Ave. ... Marshfeld, Ore. 7 B e i O A etts 'S5 o mersn T ash. B T. Thelbers, 4230 Brookiyn A Seattle, Wash.
7 Merwin Elton, 611 5th Ave. N..... . Great Falls, Mont.
7 7HN  Delmer Jeans, 1000 W. 7th 8t.......... Eugene, Ore. 7 E. V. Olson, 233 W. 20th Ave......... Spokane, Wash.
7 THO  Carroll Preeland, 1611 Tieton Dr.......Yakima, Wash. 7 H. F. Osterburg, 621 8. Jackson St....... Bm::': Hoont~
7 . THP Thos. F. Widrlg, 1182 8th Ave. W. . Seattle, Wash. 7 M. V. Moller .1 ................ Mynlosl’ﬁ t, on.
7 K. C. Davis, 6019 30th Ave. 8. E....... Portland, Ore, T HQ T. J. Bidner, 2024 6th Ave.. .Seattle, Wash. T C. T O;tﬂ'mnb 1140 Court St.. emﬁ :-
7 E M ‘l\:ornton, RFD. No. 8..... w-u.wm-, Wash. THR A. D. Cole, 480 15th Ave. .Eugene, Ore. 7 C. V. H‘nc’h 201 8. 6th 8t..... . . Boseman, :)n'
7 Archis L. Bolstad, 1882 4th Ave. W ttle, Wash. T HZ 0, C. Kent ... --‘“lllO', Mont. 7 Arthur 8mith, 261 Jefferson Bt. Ashml :'0
7 W. H. Campbell, 1209 Franklin St. Bolse, Idsho T HT R.'H. Weimer .Cohagen, Mont. 7 A. L Sams, 468 Helman 8t. A a “r;
7 L G Van Slybs ............ Hyattvllle, Wyo. 1 HU ... .Boise, Idaho 7 E. J. Gerdon, 320 Summit Ave. N .sanle.w n
7 R. M. Quarles, 811 Rossigne St. ...Bolse, Idaho ¥ HV .. Seattle, Wash. T H 8 Horton ................ .Ly;den, W"ub.
7 L. L. Stanley, 820 State 8t........... Helena, Mont. 7 HW V. K. Roberts, Apt. 62, Monticello . .Helens, Mont. 7 Jack Btranger, 1215 E. Srd Ave.......Spokape, et
7 Harry I. Veeu, 816 8th Ave. N.....Great Falls, Mont. 7 HX P. A. Schumacher, Box 118 .8t John, Wash, 7 H. J. Jilg, Jr, 2727 32nd Ave. S.. Be;ottil'o’, bl
7 Clark Moore, 311 14th 8t ...Raymond, Wash. THY W. T. Vale, 111 Pine B8t.. Klamath Falls, Ore. 7 D. D. Bmith, Collister Bt.... Pripoles, Idabe:
7 R. C. Boyd, 430 W. Main 8t........... Helena, Mont. 7THZ P. L. Schrefber .................... Cohagen, Mont, 7 Fraok Pugh .............. OaAR LS
7 Forest Umphenour, 447 14th 8t..... Bkellln(h:m, Wug. ; g g Bishop, 2124 W. York . .8pokane, s
7 Rudolph Miklave .............. Black Diamond, Wash. X i, Wash. Buffam.............ccoviveneenan Oswego, Ore.
7DP  George W. Cameron, 500 136h ‘8t........ Portlaid, Ofe. 1R T G Nordahi, 508 24th A N.. .l Seattle wamn, 1 MP Raph Li Lindat " - Bosemn, Stont
7 Donald QGidley, 771 4th 8t...... Marshfleld, Ore. 11C Albert Onsum, 806 E. B55th St. " Seattle. Wash. 7 L long ..... 83 ....... .V \lw h.
7 H. E. Baker, 153 Harrison St.. -Beattle, Wash. o Repedict B:rr Mt Angel..........0 00 7 R Carl Boderllmd 116 18th 8t.. ";lciol‘;"r' :1-
7 D. K Larson, 777 5th 8t......... - .Astorla, Ore. ;g C i W 'nbbet.u 1818 l;r‘md';,' L'“‘\ E. 1. Hughes, Main St mu ore
7 R. P. E. Mortell, 102 W. Mercer 8t.....Seattle, Wash, I R. M. Dansfield, 727 Blair Blyd. . TMT P. H. Euler, 1819 Commercial St ..Ant:lr .on.
7 W. G. Ludgate, Jr., 977 Multnomah 8t..Portland, Ore. TIG P R. Jackson, 434 Broadway ...... 7MU P. F. Peyton, 1080 8. Commercial St o k!i‘ emv.v r:
IOV KN pimad oir des he N.... gl Sl yin G W i, 4301 0 A N B e : i
L. N. r, 5 3S0e0000000 . Tacoma, Wash. -y : o ont. 8 5
v - O Upthagrom, 544 E. 4151 0N Portlasa, e L e D Baszws”i'z'z'h' Wl 0?',’;:1:',,,’_’0'::. TME Rumond E Stier, 339 Jeferson 5t Bugene, 0re.
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T RX L. 8 Bhlelds, R.F.D. No. 1, Box 21... ... 7WL R G GrifMth, 7804 50th Ave.. Portlnnd' Ore TZM Moscow, Idsho ............c...0n. Jack Woodworth
TRY L. F. Zimmerman, Owyhee St............ 7 WM Theodore Bents, 810 S. Tacoma Ave......Tacoma, Wash, 7 20  Casper, Wyoming ................c..... N. R. Hood
TRZ V. B. McCulloch, 223 N. Conant Ave.....Burley, Idaho 7 WN C. F. Savage. Jr, 6029 44th St 8. E...Portland, ore, 7 ZP  Olympla, Wash., 2201 Columbis St.......E. W. Wllson
7 W0 Paul Klev. 999 Borthwick St.......... Portland, Ore 728  Pullman, Wash ................ --H. E. Allea
TSA D. X. Tower, 1615 35th Ave......... Seattle, Wash, 7 WP Martin Amdahl, Rox 433..... . .GQreat Falls, Mont, 7 ZT  Portland, Ore., 967 Vernon Ave.... ..Q. B. Criteser
7SR L F. Bracht, 1804 Batchelor St..... Miles City. Mont. 7WQ H. C. Coxon, 2631 43rd St............ Portland, Ore. 72V  Thompson, Felix................. . ...Douglas, Wya.




PR 2

May, 1922

3 AVA W, W, McCoy, 2925 Bpsy Ave.......... Dormont, Pa. 8 ASE
3 AUB 5. J. Bentier, 63 Hughes Ave.. ....Butalo, N. Y. 8 A8F
8 AUC F. BSchaeter, 1716 Vine Bt............ Cincinuaty, 0. 8 ASG
3 A0u P. B. Lewls, 727 Northumberland Ave....Buffalo, N. Y. 8 ASH
S8AVE W, A Yeamun, 319 Exm 8t.............. Findiay, 0. 8 AS1
8 AUF A, A Reiser, 42 Moech 5t 8 ASJ
3 AUG F. Furlong, 733 N. Liver st. 8 ASK
8 AOH J. T. Chluester, 661 W. Pike bl.. Clnrkx,bumh. W. Va. 8 ASL
8 A01 L. @ Windum, 1375 Fraokiin Ave...... Columbus, 0. 8 ASM
8 AOJ M. Kookle, 226 N. Washington 5t. ..Van Wert, 0. 8§ ASN
8 AOK J. J. Farrell, 135 Bchool St..... .Buffalo, N. Y. g AS0
8 AOL R. FKolsenlogen, 1714 Queen City Ave....Cincionatl, 0. g ASP
8 AOM V. Ball, 52 Hammerschmidt St......... Buftalo, N. Y. 8 A8S¢Q
8 AON C. K. Hunt, 141 Arden Park . ..Detrolt, Mich. 8 ASR
8A00 E. M. Formill, 117 Easy 8t.......... Unlontown, Pa. 8 ASS
8 AOP I. L. Linduw, 2258 Auburn Ave............ Toledo, 0. 8 AST
8 AUQ T. W. Hood, Westminster College...N. Wilmlingtlon, Ps, 8 ASU
8AOR E. W. Grenloch........... ...Chagrin Falls, 0. g ASV
8 AO8 K. L. sharp, 151 Chapin 8t... . .Binghamton, N. Y. g ASW
8 AOT C. Rossback, 15 8. dMeNab Ave...... Gloversville, N. Y. 8 ASX
8 AOU C. C. Mosher, Jr., 1044 W. hMarket 8t....... Lima, 0. g ASY
8 AOV E. Webb, 117 E. Maln 8t........... w London, 0. g A8z
8 AOWY H. T. Willlams, 55 Warren Ave . . Youngstown, O,
8 AOX N. J. Herrick, Jr., 19 Reed St.. .Canajobarle, N. Y. 8 ATA
8 AOY L. ¥. Huber, 24 Garficld 8t... . .Lancaster, N. Y. 8 ATB
8 A0Z k. 8. White, 503 N. James St........... Rome, N. Y. 8 ATC
8 ATD
8 APA E. Blmons, 257 Howard St.... ... .Detrolt, Mich. g Tk
8 APB J. C. Waddington, White St... .Clark Milis, N. Y. g A1f
8 APC F. L. Hancock, 8 Argyle St............ Genesa, N. Y. g ATqQ
8 APD W. Ward, 4608 Ward St..............Cincionatl, 0. g ATH
8 APE H. K. traser, RF.D. No. §........ .. Pontiac, Mich. g A7[
8 APF B. C. Rogers, 417 Dithridge 8t........ Pittsburgh, Pa. g a7
8 APG South High Bchool, Broadway & Fullerton Sts, 8 ATK
Cleveland, 0. g AT
8 APH F. J. Boerder, 4250 Collingwood Ave........ Toledo, 0. g ATM
8API E B Bee, 1176 South Ave - Wilkinsburg, Pa. g ATN
8 APJ H. I. Welssleader, 181 Florlda St...... Buffulo,N. Y. g 7o
8 APK H. L Doering, 612 W. Anglaize St....Wapakoneta, 0. g 4Tp
BAPL T. Weld .....c..vveeeeiiiiiiiii... Ashville, N. Y. g aTq
SAPM R. J. Port Huron, Mieh. g Arq
8§ APN C L Zahm, 418 Eastlawn Ave........ Detroit, Mich. g aTg
8 APO Edward Smith Junlor ltigh Sehool, Lancaster & Broad, g ATT
8yracuse, N. Y. g ATU
8 APP H. W. Hanesworth, 235 Mithof St...... Columbus, 0. g sTv
BAPQ W. E. Lore, Jr., 124 Wehb Bt..... ... .Detroit, 0.
8 APR 8. Riemsn, 3287 Loth St...... .Clocinnatl, 0. g ATw
8 APS C. H. Oeerlings, 00 W. 14th Bt........ Holland, Mich. g apx
8 APT B. Moore, 794 Drexel Ave... .. ..Detroit, Mich, g zpy
8 APU W. B. Zimmer, Court House .... . .Mason, Mich, g 477
8 APY F. Dieringer, 441 McMicken Ave Cincinnati, 0.
8 APW L R Caldwell & R. J. Lewis, 12511 Phlllips Ave.,
East Cleveland, 0. 8 AUA
8 APX W. Farmarim, Y817 Hamilton Ave...... Plitsburgh, s, 8 AUB
8 APY R. Ridal, 890 Bt. Clalr Ave..... .. .Detroit, Mich, 8 AUC
8 APZ X. Q. Phillips, 1213 James St Syracuse, N. Y. g:gg
8 AQA P, M. Thiefels, 1193 Bherldan Ave. ... Detroft, Mich., g:gg
8AQB A, C. Bmith, 1182 John R. 8t......... Detrolt, Mich. 8 AUH
8 AQC W. D. Forbey, 809 W. Kearsley 8t.......Flint, Mich.
8 AQD H. L. Norton, 810 Broadway 8t........... Bedford, 0. g ,y1
8 AQE J. Waiters, 88 Lowell 8t........ .. .Rochester, N. Y. 8 AUJ
8 AQF  H. Isaacs, 410 Warren St....... ... Marietta, 0. 8 AUK
8 AQG V. C. Hsnophy, 114 Lowell St........ Rochester, N. Y. 8 AUL
BAQH M. A, Kromback, Miaml Ave.............. Cleves, 0. 8 AUM
8AQF G L QGates, 1007 White PI. ... ... ..... Utlea, N. Y. SAU.N
8 AQ) F. Uhrhane, 628 4th St................ Marietta, 0. 8 AUO
8 AQK J. Nolan, State 8t.................... Bowerston, 0. 8 AUP
8 AQL W. A. Bwelgard, 3153 Chapin Ave......... Erle, Pa. 8 AUQ
8 AQM L. G. Morrell, 74 Carlisle St........ Wilkes-Barre, Pa, 8 AUR
8 AQN  0lds Rod & Gun Club ... ...Smethport, Pa. 8 AUS
8 AQ0 A, R. Marcy, Fernwood Farm... . .Cazenovia, N. Y. 8 AUT
8AQP H. M. HaskeM ............. Pleasantville, Pa. 8 AUU
8 AQQ J. H. Wills, 110 Washington Av .. Pontiac, Mich, 8 AUV
8 AQR  H. Osgond, 643 Canton Ave. . . .Detrolt, Mich, 8 AUW
8AQS J. F. Welss, 648 Park Ave......... . ..Amberst, 0. 8 AUX
8 AQT P. J. Poland, 847 W. McMillan St. Cincinnati, 0. 8 AUY
8AQU L. Mak'ey, 441 N. Front St............ 8t. Marys, 0, 8 AU
84AQV E M. King, 181 Elllett St........ Clarksburg, W. va, 8 AUZ
8 AQW F. J. Armbruster, 30 Holllster Bt....... Buffalo, N. Y.
8 AQX J E. Wiison, 213 Oblo 8t........ .Avalon, Pa, 8 AVA
8AQY G. L. Lelghton, 714 N. Washington St. . Lansing, Mich, 8 AVB
8 AQZ J. P. Weirick, 221 8. Market St....... Londonville, 0. gﬁlg
8 ARA  L.G.Hickson, Lake Ave. Baptist Church, Bochester, N. Y. 8 AVE
8 ARB M. A. McCausland, 1479 Iroquois Ave...Detroit, Mich.
8ARC W. P. Relnoehl, RF.D. No. 2.......... Custer, Mich, 8 AYF
8ARD E W. Wolf, 3519 Robert 8t .. .Cleveland, 0. 8 AVO
8 ARE L. F. Philiippl, 603 Lilllbridge St.....Detroit, Mich, 8 AVH
8 ARF K. Price, 907 Prendergast Ave... .. .. Jamestown, N. Y. SAV,I
8 ARG B H. Zeager, 1040 K. Main St.. . ...... Columbuy, 0, 8 AVJ
8 ARH 8. R. McCinney, 3461 McFarlan Rd., Westwood, 8 AVK
Cineinnat, 0, 8 AVL
8 ART W. F. Widenor, 721 Wheeler Ave. ... ..., Scranton, Pa. 8 AVM
8 ARJ 0. Moiselback, 401 Frank!ln Ave.....Bay Clty, Mich, 8 AVN
8 ARK G. 8. Mason, 119 Temple 8t Fredonla, N, Y. 8 AVO
8ARL L. M, Lind, 675 Haxel St..... ... ... ..... Akron, 0, 8 AVP
8 ARM J. Shinkach, 2211 Warren St............. Toledo, 0. 8 AVQ
8 ARN H. T. Jenkins, 1573 Vinewood Ave...... Detroit, Mich, 8 AVR
8 AR0O L. Biebel, 613 10th 8t................ Oskmont, Pa. 8 AVS
8ARP Q. 1. Qray. 3860 Wayside Ave.......... Cincinnati, 0. 8 AVT
RARQ E. N. Stevvins, 419 West Ave.......... Medina, N. Y. 8 AVU
8 ARR E. Hughes, 4340 W. Warren Ave.. . ... Detrot, Mich, 8 AVV
R ARS  Union Central Lifs Tns. Co. (operated by W. C. Winall), 8 AVW
426 Unlon Central Bldg., Cincinnatt, 0, 8 AVX
R ART D. L. Bassler, 11 Gold 8t.. ...... Gloversille, N. Y. 8 AVY
8 ARU W. E. Menges, 3402 Clearfleld Ave... .. Plttsbu-gh, Pa. 8 AVZ
8 ARV H. C. Storek, 694 Carpenter 8t......... Columbus, 0.
8 ARW E. Bpon, 555 N. Oakland Ave............ Sharon, Pa, 8 AWA
8 ARX 'W. D. Ruckingham, 1821 Walte Ave........ Toledn, 0. 8 AWB
8 ARY T. R. Cummings, 333 Selden Ave....... Detroft, Mieh, 8 AWC
8 ARZ W. L. Dominy, 247 Windemer Ave. . Highland Park, Mich. g,\\\'g
AWE
8 ASA C. Carmean, 633 W. 5th S8t........... Marysville, 0. 8 AWF
R ASB W. F. Rlake, 625 Woodward Ave........ Detroit, Mich, 8 AWQ
8 ARC J. J. Baxter, 1548 Robinwood Ave....... Lakewnod, 0. 8 AWH
RASD Q. M. Gilbert, 746 Chenango St.....Ringhamton, N. Y. 8 AWI

Eighth District

J. Zegler, 112 Giffen St Canonsburg, Pa,
L. C. Horton, 3044 Corydon Rd..Cleveland Helghts, 0.
K. R. Smith, 302 W. Center 8t........ Elmira, N. Y.
W. L. Fisher, 642 Upeon 8t..
M. Meteger, 121 Lane St...

........ Bucyrus, 0.

New Era Radlo Sales Co.... ...Elmlra, N. Y,
C. W. Huff, 737 W. 1st 8t ...Klmira, N. Y.
B. C. Belden, 160 Temple St Fredonia, N. Y.
W. H. Vogler, 4140 Concord Ave........ Detroit, Mich,
R. A, Wood, 262 Llllibridge St........ Detrolt, Mich.
E. H. Callian, 218 Connecticut Ase...... Detroit, Mich,
R. Kelly, 209 Rhode lsland Ave...llighland Park, Mich.
L. Aliison, 125 Moss Ave........ Highland Park, Mich.
H. J. Rowe, G701 Madison Ave......... Cleveland, 0.

W. G. 8loyer, 831 Clinton ave

Kalamazoo, Mich.
N. A. Thomas, 612 7th St....

...... Marietta, 0.

C. M. Raiph, 546 Highland Pl.......... Ballevue, Pa.
H. C. Kauffman, 745 A St............... Lorain, 0.
F. W. Foye, 7003 Superlor Ave. N. E. ..Cleveland, O.
L. Skinper, 669 Pingrec Ave........... Detroit, Mich.
L. J. Marcus, 131 8. Unilon 8t..

L. J. Wilcox, 323 Fulton St......

H. W, Bower, 4316 Iigh St....... ....Ecorse, Mich,
A. D. Talmadge, 331% Washington Ave.Lansing, Mich.
T. C. Howard, 2889 Stratford Rd..Cleveland Helghts, 0.
C. B. Graves, RF.D. No. 3............. Madison, 0.
W. Q. Felghner, 727 Willos St........... Fremont, 0.

A, Clucas, 355 Summer St...... . . Toledo, 0.
H. J. Meister, 579 Orchard Ave. . Bellevue, Pa.
H. L. Wadsworth............ -Rillton, Pa.

W.E.Crofton,
W.A Merkel,

1106 Columbia Ter.

.Parkersburgh, W, Va,
211 Qreendale Ave.

.Clifton, Cincinnatl, 0.

D. Goldberg, 9231 Delmar Ave......... Detrolt, Mich.
F. Brettschnelder, 6059 30th St........ Detroit, Mich,
E. L Price, 32 Hereford St............ Cincinnati, 0.
8.A.Chamberlain, 166 Grand Av. E, Highland Park, dich.
H. F. Crowell, 930 Wolf St.. .. Fremont, O,
R. E. Kepler, 1005 Lippert Rd............ Canton, 0
J. M. Mawzy, 523 N. Malo St.... Sidney, 0.
G. Schmldts, 168 Progress Ave.......... Hamiiton, 0.
B, K. Rask, Jr., 4 Andrain Ave. .. ... .. West View, Pa
G. W. Sawyer, 356 Hazelwood St......RKochester, N. Y.
V. Q. Wiley, 119 Dallas St.............. Sidnaey, 0.

Shaker Hceights High Schoal (by L. C. Pollita),
8. Woodland & Bouthington Rds., Cleveland, 0.
C J. Mack, 49 McGovern Ave.......... Ashtabula, 0.
Hampton, 231 Ruckwell Ave. .Pontiac, Mich.

H, W, Jachn, 259 Walbridge Ave .. .Toledo, 0.
G. Murphy, 20 Walnnt 8t................. Salem, 0.
W. K. Jeffery, 2173 Hillger Ave........ Detroit, Mich,
W. Hay, 915 Bethupe Ave. .. Detrolt, Mich.
A, Coe, 134 Fourth St..... . Wyandotte, Mich,
8. Ventimiglla, 1024 Joseph Campau An, Detroit, Mich,
J. L. Bock, Mill St.............. Farmington, W. Va.
A. Bauwers, 2050 S8pring Rd . .....Cleveland, 0.
E. C. Sutor, 860 Fargo Ave............ Buffalo, N. Y,
H. F. Neubauer, 3014 FEuclld Heights B+ld.,

Cleveland Heights, 0.
K. H. Keller, 1517 E. Blvd............ Cleveland, 0.
P. Frantz, 1725 E. 89th St. . .Cleveland, 0.
H. Abell, 1556 E. 86th St... ... .Cleveland, 0.
G. A. Schacfer, 96 Martln St.. . . Rochester, N. Y.
C. E. Bassett, 908 N. Park St.......Kalamazoo, Mich.
0. H. Ryder, 231 E. Temple St......... Owego, N. Y.
R. Q. Jacohus, 312 Beakes St... .Ann Arbor, Mich.
J. Kucera, 3489 E. Blvd........ . ...Cleveland, 0.
8. Tucker .................... . Marlette, Mich,
C. W. Vogel, 129 B. Van Lear St.. ... .Dayton, 0
T. Webner, Jr., 410 Wainut St... . . Sewickley, Pa,
H. P, Davis, 1125 Forest Rd.. .. Lakewood, 0.
T. L. Witter, 1611 Bhorb Arvc. ...Canton, 0.
H. J. HID, 1372 W, 85th St... ..Cleveland, 0.
R. L. Thomas, 1126 Nell Ave ..Columbus, 0.
G. Z. Jackson, 1289 W. 76th ......Cleveland, 0.
J. Lelghner, 606 E. Pearl Bt............. Butler, Pa,
E. Brandt, 3333 Seymour Ave........... Cleveland, 0.
M. Duffy, 841 S. Cavalry Ave.......... Detroit, Mich.

J. & R. Dando, 85 W.

Miaml Blvd Dayton, 0.
E.W.Hartman,

1114 Btockbridge Ave..Kalamazoo, Mich.

T. Tappan, 547 Clark St.............. Waverly, N. Y.
K. W. Busxh, 637 Englewood Ave.,, R.F.D. No. 2,
Statlon H, Buffalo, N. Y.
D. C. Friek, 908 11th 8t.......... New Brighton, Pa.
A. Z. Blair, Jr.,, 5th & Courth Sts. . . Portsmouth, 0.
R. Lynn, 211 High 8t 0.
K. Breon, 138 Washington St......
0. Miller, 47 Barclay St..........
C. E QGlhson, 8 Bpring" 8t................ Athens, 0.
H. E. Butler, 456 Mahoning St........Lehighton, Pa.
W. Ellenberger, 307 Freeport St.. .. .Aspinwall, Pa.
H. E. Barber, 8 Hoopingarner St..... Waupakeneta, 0.
H L. Glenn, 3856 Tth Ave......... .. Columbus, 0.
E. H. Brigham, 305 Woodbridge Ave. .Buffalo, N. Y.
H C. Pease, Root Rd................... Lorain, 0.
H. K. Hotaling, 1068 Forest St......Gloversville, N, Y,
H. E. Kenny, 911 Elmwood Ave ........ Buffalo, N. Y.
H.R.Kinney, 1808 Middlehurst Rd., Cleveland Helghts, 0.
J. L. Polllard, 302 American Ave ......... Butler, Pa,
J. W. Walter, 3201 W. 88th St........ Cleveland, 0.
G L Rhodes .................... 8t. Albans, W. Va,
H. C. Walborn, 827 QGreyton Rd...Clevcland Heights, 0.
K. Crouch, 76 Washington St......... Carbondale, Pa,
J. H. Terbrack, 3169 W. 90th St........ Cleveland, 0.

W. A May, Jr,

5807 Solway St...... Pittsburgh, Pa.
B Stettinins

F. Peters, Jr,, 1825 Rosalind Ave.....E. Cleveland, 0.

A. B, Comens, 13308 Clalhorne Ave. .. .E. Cleveland, 0.
..Cleveland, 0.

E. M. Prentke, 10013 Somerset Ave..
M. Benskin, 1410 Fulton Rd. N. W.
N. Heym, 2214 Buarber Ave.......
8. E. Shepard, 1207 Hall Ave......

.Canton, 0

.................... Lakemont, Mich.
W. Y. Bandison, 1181 N. Lockwood 8t., E. Cleseland, 0.

. .élevelnnd, 0.
. .Lakewood, 0.

AMATEUR RADIO STATIONS

8 AYV
8 AYW

8 AYZ

8 AZA
8 AZB
8 AZC
8 AZD
8 AZE
8 AZ¥
8 AZQ
8 AZH
8 AZI
8 AZJ
8 AZK
8 AZL

8 AZM
8 AZN
8 AZO
8 AZP

8 AZR -

8 AZS
8 AZT
8 AZU
8 AZV
8 AZW
8 AZX
8 AZY
8 AZZ

8 BAA
8 BAB
8 BAC
8 RAD
8 BAE
8 BAF
8 BAG
8 BAlL

8 BAI
8§ BAJ
8 BAK
8 RAL
8 BAM
8 RAN
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R W. Weusko, 2146 W. 8l1st 8t.......Cleveland, 0
J. Shugard, 11815 Miles Ave.. . .Cleveland, 0
F. L. Lenc, 3608 Behwald 8t.. . .Cleveland, 0.
J. Kuenhold, 2733 Endicott Rd... . .Cleveland, O
J. Bornwell, 131 Island Ave..... . .Lansing, Mich
M. Ballard, B.F.D. No. 1....... .. Bedford, Mich.
S. Woodworth, 425 Brownell St....... Syracuse, N. Y.
F. T. Bchell, Galloway & Pleasant Sts...... Xenia, 0.
F. Bteele, 230 Georgla Ave..............

0. P. Schwartz, 115 Owasco St...

A. Eckhart, Jr., 1817 W. 65th 8t.. q

W. 8. Heston, 127 Wilson Ave.........

W. A. McCormick, 586 N. Detroit Ave...... Xenia, 0.
R. Blemer, 97 Florida Bt.............. Buffala, N. Y.
VooD:  @eltys oo 5 R EERE: & i R lliran, O
M. D. Van Horn, 233 Washington St....Qeneva, N. Y
Rev. C. L. White, Maln £t............. Stockdale, O
W. L. Reece, 2811 Ravine St.......... Cincinnatd, 0.
A. Hubner, 1842 Westwood Ave. .Cincinnatl, 0.
E. Manley, 828 4th St . . Marietta, 0
F. H. Biever, 707 W. Water 8t . .Smethport, Pa.
C. J. Collom, 1004 Smith St... . Essexville, Mich
E. Altmsan, 637 Benpnett St.............. F'indlay, O
K. R. Qreenwood, 12 Ericson Pl....Niagara Falls, N. Y.
L. H. Schramm, 216 W. Utica St.......Buffalo, N. Y
C. E. Houwland, 1027 Madison St.....Syracuse, N. Y.
H. B. Sturgill, 362 Markensen St........Columhus, 0
F. Walker, 1626 Fotter PI........ .Clncinuati, 0.
F. C. Beelman, Ottervein Home .......... Lebanon, O.
R. W. Dodd, Jr., 1858 Auntietam S8t. Pittsbargh, Pa
A R Dean ................. . .Brocton, N. Y
H. E. Kohler, 1034 Whitesboro St. ...Utlea, N. Y
L. H. Reiner, 511 Miller Ave.. . .Columbus, O

A. L. Voegels, 36 W. Muin 8t
C. & J. Herrick, Aurora Rd
D. Gell, 2245 E. 103nd st..
W. T. Forcey, 422 Pine St.

Lancaster, N. Y
. Twinsburg, O
..Clevelaud, 0
. Curwensrille, Pa

R, A, Mamhall .......... . .Cazenovia, N. Y
J. L. Boyd, 1024 Maple Ave........ .Wilierding, Pa.
E. E. Aker, 0ld Troy Plke........ . Phoneton, O
C. Qalbreath, 202 E. Main St....... ..Union, N. ¥
H. B. Fawcett, 512 Cottage Ave...... Fairmont, W. Va
E. P. Pearson, 515 St. Lowis Bt....... . Toledo, ©.
W. E. Cross, 2872 W. 12th 8t,......... Clevsland, 0
H. K. Frost, 249 Ploe Bt........ Buffalo, N. &
J. G Goedel, 409 Norman Ave... . .Fonora, Ps.
J. P. Dunaldson, Jr., 178 Spragee .Bellevas, Pa

L G Avwry, 203 E. Qrove 8t.....

. .Dunmore, Pa
B, E Hawring, 4836 Msldrum Ave

. Detrojt, Mieh.

H. P. Btove, 184 W. Main St..... ... .0berlin, ©
B, Leary, 16 Vernon Pl............... Buffalo, N. Y
T. G. Brown, 428 Btate St.. Traverse City, Mich

T.P.Whalen, Jr., Vernard Collegs Pk., Clark Snmmit, Pa
R. Durdam, R.F.D. No. 3............ Stafford, N. ¥
E. Savage, 1447 Llncoln Ave............ Lakewood, 0.
R. W. Bissell & M. Nlchols, 78 Newton St.,
Jamestown, N. ¥

R.F.8hima, 3398 E. Falrfax Ave. . Clereland Heights, O

G. Broughton, 41 Natham St............ Ashtabuls, 0
W. B. Butcher ..................... Waynesfleld, 0
E L. Heck & J. C. Clark..... Shelby Helghts, Shelby 0
W. 8. Gruber, 506 Leah 8t.............. Utlea, N. Y.
C. J. Scott, 1298 E. 142nd Bt. .. E. Cleveland, 0

H. V. Stevens, 63 Edson Ave.. . .Buffalo, N. Y

H. Q. Gano, 3300 Elland Ave. . .Clncinnati, 0

W. Gallaway, 530 Fairchild St......
C. W. Vincent, 153 Connelsville St.

. Unlontown, Pu

E. Tramains, 778 South St.............. Findlay, O
R. 8. Van Cleve, 14501 Strathmore Ave...Cleveland, 0.
Q. GURYEr il s i it B wore Areaht 1o Somerset, Pa
R. J. Nichols, 2981 Manistique Ave..... Detroit, Mich.
G Lockner, 101 Loulsa St........ ..Utlea, N. Y.
C. A. Johnson, 35 Miles 8t. . .Unlon City, Pa
K. Bernard, 136 Abbott St............. Detrolt, Mieh.
R. R. Chartencr, 47 Allen St Pittsburgh, Pa.
L. W, Parmater, 1813 S. Wash'ton Awe..Lansing, Mich.
G.R.White, 814 Natlonal Ave.N.W...Grand Bapids, Mich
H. C. Eldrfdge, Jr., 1024 QGrand Ave ....... Dayton,
G. M. Heldeger, Brﬂge St .. W. Bridgewater, Pa,
C. W. Payne, 189 N. Maln 8t............ Oberlin,
E. W. Zimmerman, 274 Bayues 8t...... Buffalo, N. ¥
D. Wiard & K. Lambright, 169 5th 8. N. W,
Carrollton, 0
I. A, McCowan, 170 N. Gallatin Ave....Unlontown, Pa
M. L. Miller, 18 W. Walnut 8t.. . .Oxford, ©
C. V. Fiser, 634 Brown Ave...... ...Erle, Pa
A. C. Roardman, 1560 Pratt St ... 4 F.lmln N Y
H. A. Blller, 139 Hanover 8t... .. ... Sttver Creek, N. Y.
E Sawyer, 1741 Dexter Blvd........... Detrolt, Mick.
R. Walling, 35 Woodiaw~ Ave. .. .Falrport, N. Y.
H. D. SBtockel, 2P°5 oalley Ave. . .Buffalo, N. Y.
8. Shapiro- e Conrt St..... ....Warmaw, N, Y.
A. Marteas, 4710 Rewick Ave.......... Detroit, Mich
D. H. McKinley, 8tate 8t........... Curwensville, Pa.
A. M. Hustead, 83 Charles St.........Uniontown, Pa.
0. W. McKenrick, W. Maln 8t.... . .Qramplan, Pa
L. Fishbeck, 5416 24th St............ Detroit, Mich
P. Rice, Route No. 4, Box 77-A....... New Phila,, 0.
B. Winters, 1905 Carson 8t ... Plttsburgh; Pa.
H. P. Brown, Cllnton St.. ..Clark Mills, N. Y.
F. K. Trost, Walnut St....... . Tippecance City, 6.
H. 8. Cushman, 7 Rivervies Ave....Binghamton, N. Y
F. L. Ritterman, 215 Jackson St., N.S...Pittsburgh, Pa.
F. H. Carroll, 2946 W. Liberty St...... Pittshurgh, Pa.
H. Tummonds, 3200 Franklln Ave., West Y. M. C. A,
Clevelangd, 0.
B. Mackelburg, 4730 Ellery Pl.... .. ... Detroit, Mich.
C. Roberts, 157 Park St........ ....Buffale, N. Y.
L. R. York, 4555 Hamllton Ave. .. Detroit, Mich.

[ :Rochester, N Y
.. .8yracuse, N. }
. .Detrait, Mich.

R. G. Dean, 2 Alden P1.........
W. C. Reichard, 205 Bear St.
W. J. Coesens, 8281 Mav Ave




108 THE WIRELESS AGE May, 1922

8 BAG W, E. Marshall ............... East Springfleld, N. Y. 8 BFA K. Q. Penquet, 335 Adam St....... Tonawanda, N. Y. 8 BJI H. Wolter, 349 Fellows St............. Syracuse, N. Y.
8 BAP P. Smitn, House of David ....... Benton Harbor, Mich. 8 BFB R. Wettengel, 8448 Curzon Ave......... Cincinnati, 0. 8 BJJ The Elec. Const. & Motor Co., $29-581 S. Maln 8t.,
8 BAQ F. Reighard, 1502 Cambridge Rd..... Apn Arbor Mich. 8BFC E. E. Straffon ................ New Baltimore, Mich. Flnd]ay, 0.
8 BAR C. W. Hum, 1760 Wlllams Avwe... 8 BFD A. C. Hostetler, 416 Williams Rd....Bellefontalne, 0. § BJK Packard Elec. Co., Dapa Ave............. Warren, 0.
8 BAS H. L. Gordon, East River St............. . 8 BFE N. 8. Odell, 25 Redfield Parkway........Batavia, N. Y. 8 BJL The Trudcau Sanatorlum .......... aranac Lake, N. Y.
8 BAT C. L. Cunningham, 956 B. Jackson 8t...Jackson, Mich. 8 BFF Pontiac High School, corner W. Huron & State Sts., 8 BJM R. Schmidt & Co., 51 E. Main St..... Rochester, N. Y.
8 BAU 8. QGlaser, 13 Audubon St............ Rocbester, N. Y. Pontiac, Mich. 8 BIN L A. Moranty, 3938 Livernois Ave...... Detroit, Mich.
8 BAV H. C. Thomas, 1226 bMlcrrick Ave.. .. Detroit, Micb. 8 BFG F. M. Duff, 28% Stair Ave............ Detroit, Mich. 8 BJO Radio Engineering Society, 431 6tb Ave..Pittsburgh, Pa.
8 BAW R. Boetwick, 135 Broad B8t .Waverly, N. Y. 8 B¥kH P. Beckberger, 149 Benedict 8t. ..Norwalk, 0. 8BJP LaVerne Qaul .................... Frankfort, Mich,
8 BAX B. & Q. Laboratories, 1025 Front St....... Toledo, 0. 8 BFI C. Anderson, R.F.D. No. 9.., ....Mercer,Pa. 8 BJQ T. A. Doddridge. 348 Florida St. ....Buffalg, N. Y.
8 BAY D. P. Qreene, 129 Lake St................ Kent, 0. 8 BFJ J. E. Ross, 409 Cherry 8t ....Clearfield, Pa. 8 BJR R. Batt, 257 E. North St....... . .Buffalo, N. Y.
8 BAZ B. E. Stealey, 947 Market St..... Parkersburg, W. Va. 8 BFK A. R. Tuxill, 497 8. Paddock St....... Pontiac, Mich, 8 BJS W. F. Martin, 146 Maxwell Ave Gepeva, N. Y.
8 BFL H. 8. Scott, 1857 Indianola Ave........ Columbus, 8 BEJT F. R. Shumwayz, 100 Brunswick S8t....Rochester, N.PY.
8 BFM C. J. Souncberger, 919 Beardsley 8t......... Akron, 0. 8 BJV T. W. Scott, 120'% Cbestnut St...... Connellgvilie, Pa,
S50 N gml‘x‘;;};n:gozlz4aLf‘;eLff:rgugrl:dhiv'd'"g}ee::}:nng' 3' 8BFN R. Q. Pearth, 837 Superior 8t.... ...Toledo, 0. $BJU E. H. Roy, 295 Maple 8t... .. Buffalo, N. Y.
8 BBC E. g Enderle, "272 Franklin 8t. .“c:)lumbus' 0. 8BFO D. W. Drury, 1505 Diamond St. .Toledo, 0. 8 BJW F. L. Platt, Maln St........ «.....Marysville, Pa.
8BBD J. K. Marcus. 87 Kelly St. . Rocbester, N. Y. 8 BFP W. A, Havrave, RF.D. No. 7... .Pontlac, Mich. 8 BJX T. R. Polbemus, 3612 Bth Ave...... Beaver Palls, Pa.
8BBE C. E. Drukeley, 142 Main St.. Penn Yan N, Y. 8 BFQ C. S. Shotwell, Jr., 1468 Victorla Are...Lakewood, 0. 8 BJY R. Floyd, 507 Allison Ave........... Washington, Pa.
8BBE K. W. Wall -ooooirni. i, "’ Crampian, Pa. 8BFE K. A. Nelson, 16311 Waterloo kd........ Cleveland, 0. 8 BJZ J. P. Rice, 151 W. High St.. . ...... Waynesboro, Pa,
8 BBG W. C. Rhodes, Jr., 13401 Lake sﬁor'e Blvd. . .Cleveland, 0. 8 BFS Lansing High School, 1112 E. Michigan Ave.,
8BBH D. A Youug... New Straltaville. 0. Lansing, M!ch. 8 BKA E. E. Avery, 201 E. Qrove St.......... Dunmore, Pa.
8BBI E. R. Blodgett, 33 Canadaway Bt......Fredonls, N'Y. 8 BFT H. M. Rodgers, 516 Highland Pl........Bellevue, Pa. 8 BKB K. H. Schnelder, 207 W. Maln St.....Frankfort, N. Y.
8BBJ W. H. Gabert, 814 E Plke 8t...... .. Pontlac, Mich. 8 BFU B. B. Kahn, 1731 Longfellow Ave.......Detroit, Mich. 8 BKC Newmac Enginceriug Co, 9 E. Mair St..Faleoner, N. Y.
8BBK C. H. Fraser, 48 Glenwood ,\Ge """" ,,umo' N.Y. 8BFV R. Mills, 183 Riverriew Ave...... . .Endicott, N. Y. 8 BKD C. C. Wortman, 1222 Bridge St...Qrand Raplds, Mich.
8BBL M. L. Rivkin, 147 Wiona Ave.. .. Highlar ' 8 BFW M. McKearney, 10608 Gooding Ave. ..Clevciand, 0. 8 BKE F. L. Brown, 509 6th Ave........ Huntington, W. Va.
8 BBM H. N. Umbarger, 239 W. 5th S 8BFX E. L. Horlacher, RF.D. No. 8..... 5 Daston, 0. 8 BKF C. Curry, 1010 Tefft St. . Parkerbsurg, W. Va.
8 BBN W. Gutting, 155 Wlttemore St.. 8 BFY L. B. Crossby, 4581 Lorain Ave......... W. Park, 0. 8 BKQ A. D. Moorhesd, 246 7th St............ Indians, Pa.
3BBO B. J. Trescott, 10 Ploe 8t * 8BFZ C. C. Thoma, Jr., 78 N. Ave...... Battle Creek, Mich. 8 BKH C. Theis, 942 Sd Ave........... New Kensingion, Pa.
8 BBP P. Crouch ......... y 8 BKI \ld( Cottrell, 120 La Qrange St....... Morenct, Mleh.
$BBQ D. L. Jacobs, 396 Oakland Ave. . " 8BOA 8. J. Dowding, 57 Welts St........ Mt. Clemens, Mich. 8 BKJ F. L. Scott, Main 8t.............. Morristown, N, Y.
8§BBK F. Dunn, 106 Geneva Ave 4 Highland Park, Mich, 8 BGB M. R. Davies, Jr., 3038 Chadbourne Rd..Cleveland, 0. 8 BKK D. C, Wood, 441 W. Onondaga St...... 8yracuse, N. Y.
BBBS A L. Wabl, Ploneer & McNellly St.....Pittsbur, " 8BGC J. W. Cramer, Jr., 103 Christiana St., 8BKL F. 8. QGreen, 254 W. Eim St Kent, 0.
A L McNeilly St..... ¢h, Pa, 8 BKM W. C 453 C
8BBT L F. bonx, 1704 E. 79th St.......... Cleveland, 0. N. Tomowanda, N. Y. . C. Qross, Ml 8t...... .. .Conneaut, 0.
8 BBU R. P. Moler, 342 8. Ohlo Ave Columbux'o 8 BGD J. Lucas, 1917 E. 71st St............. Clevelalid, 0. 8 BKN R. W. Bears, 724 Beatty St . .Cambridge, 0.
8BBY F. C. Gay, 1837 Idlewood Ave.. Cle 3 0. 8BGE M. J. Burrell, 200 Langley Ave.......Pittsburgh, Pa. 8 BKO J. C. Hopkins, 1349 Fraoklin Ave...... Columbus, 0.
. C. A Ave.. . ... .Cleveland, 0.
8 BBW Radioelec. Shop, 1268 W. 115th St Cleveland, 0. 8 BOF B. Hyatt, 202 Rogers St .Mt. Verpon, 0. 8 BKP F. W. QGallier, RFD.................... Portage, 0.
8BBX B. A. Kunkel, 1284 Westlake Ave ‘Lakewood, 0. 8 BGQ C. W. Smith, 301 8. Water St.. Kent, 0. 8 KBQ G. N. Braun, R. R. No. 2. E . Wapakonets, 0.
8BBY A C. Ellsworth, 2904 Warrlngton Bd, ... .Cleveland ¢. 8 BOH W. N. Small, 703 W. Cedar St...... Kalamazoo, Mich, 8 BKE R. Roess, Maln 8t............... .Potsdam, N. Y.
"aq 183 8. Plme St ° e ok r 8 BES C. C. Leader, Jr.,, 114 E. Cburch St....Shamokin, Pa.
8BBZ C. G. Howard, 183 S. Plne St......... ... Newark, 0. 8 BGL A H. Spaulding, 61 Massachusetts Ave., , Ir., ,
g ’ Battle Creek, Mich. 8 BKT H. L. Jantzen, 927 S. Oblo Avs... . Columbus, 0.
8BQJ A. L Walser, Lipe St.............. Chesaning, Micb. 8 BKU C. Janes, 424 Harrison St......... Clxrhburx,w Va,
$BCA J. E. Hausser, 3344 E. 128th St....... Cleveland, 0. 8 BGK Q. Q. Brandle, 740 Bagley Ave..E. Qrand Raplds, Mich. 8 BKV W. R. Marple, 12914 E. Michigan Ave., Lansing, Mich.
8 BCB J. F. Wihelm, 308 Louisa St....... Williamsport, Pa. 8 BQL W. A. Schaefer, 95 Highway St.....Battle Creck, Miech. 8 BRW H. Bartel, 818 Hosmer St............. Lansing, Mich,
8 BCC P. B. Horton, 207 Elmwood Ave.......... Newark, 0. 8 BOM M. M. Heuderson, 1452 Comfort Ave....Lanslng, Mich, 8 BKX C. A. Ramsey, 827 S. Oakland Ave........Sharon, Pa.
8BCD T. L. Kramer, 4232 Rlverside Dr.. .. West Park, 0. 3 BGN F. T. Palmer, 905 Cass St....... Traverse Clty, Mich., 8 BKY E. J. Wleke..................... .. .Elsfe, Mich,
gggg ﬁ %bhﬁl’d!- 33 N. glewnt 8t...... "ée'Nf:Im'po' 8 BGO B. Kpappen, 2031 Place Ave. SW., Qrand Raplds, Mich. 8 BRZ Q. E. Munchauer, 27 Dodge St.........Buftalo, N. Y.
. Heriz, Grove St........... - -Bewickley, Pa. L E. Bolles ...........c....iiil...
8BCG R, E. Finley, 1199 Qladys Ave....... N Chineiina, 0. % B i Ik %‘;i{:’,.m 84 Nogald 'St [Grand Haskie Milcy, 8BLA B F. Hopklos, Jr., 149 Earl St...... Rochester, N. ¥
8 BCH W. P. Strangward, 1642 Elmwood Ave....Lakewood, 0. 8 BOR Q. E. Smith, 813 Davls St...... .. Kalamazoo, Mich, 8 BLB W. L Atkinson, 95 Rutger St........ Bochester, N T
8BCI D. Livingstone, Jr................ New Middletown, 0. 8 BGS R. A. Lawson, 122 8. Balley St......Cheboygan, Mich, 8 BLC N. C. Bauman, 303 Peach St .. .Buffalo, N. V.
8 BCJ K. Christensen, 167 Walnut 8t..........Asbtabula, 0. § RGT A T. Ash, 600 3rd St. \ St. Clair, Mich, 8BLD J. M. Hill, 1346 Claremont Ave.......Buffalo, N.Y.
8BCK H. F. Holbeck, 135 W. 65th St.. ...Cleveland, 0. 8 BQU J, H. Criss, 181 W. Main St ) ¢ . 8BLE M. 8. Tritcbler, 17 Verplanck St. -.Buffalo, N. Y.
8 BCL Q. A. Catbers, 1437 Eagle St.... .Frankiin, Pa. 8 BQV L. E. Springer, 8 Woodruff PI.... X i F. J. Gerber, 399 8. Delavan Ave......Detroft, Mich.
8 BCM  Cascadilla School, 116 Summit St........Ithaca, N. Y. 8 BGW C. B, La Faber, Rathbone Addition. . . Marletta, 0. W. C. Ellls, 160 Laurel St............ Buffalo, N. Y.
8BCN I D. Taber, Y.M.CA....... Cornwall-on-lludson, N. Y. 8 BGX P. I. Dum, 303 Dakots Ave............ Columbus, 0. 8 BLH A F. Busch, 24 Parker St..... - -Bufalo, N. Y.
‘8'BCO D. A Crossley, 1245 Manor Park......... Cleveland, 0. 8 BY H, B. Hayes, 34 Front St Cansjoharie, N. Y, SBLI P Wi, Jr., 7 Highland Heights. ... .. Rochester, N. Y.
$BCP W. K Hamp, 502 6th 8t. .. Rochester, N. Y. 8BGZ D. Miquel, 609 8. Ray 8t .. .. . . .New Castle, Pa. 8 BlJ B M gmﬁe;gg' opaD Sichin (G’ Hap, T
Q M. B. Stacey, 826 Pine St. Port Huron, Mich, . B. Reld, ! £ 1 [A—— 9 L
8 RCR K. Cassell, 45 Lincoln St............. rafton, W. Va. 8 BLL H. C. Dunham, 147 Qrand Ave....Mt. Clemens, Mich.
8BCS 8 D, Younger, 13513 Lake Shore By, o Glomtond O IS nms LI | ;‘;S,’,‘ﬂ'; 208 ;‘Z n‘f.‘:?"é‘{’ e T 0, 8BLM F. M. Rouh, 676 Alger Ave..... .... Detrolt, Mich,
8 BCT C. M. Jackson, 135 Mill Creek Ave...... Pittsville, Pa. g BHC K E. Baldwin .. .. ..o oorn Lakemont, N. Y, 8 BLN A F. Drda, 1186 E. 7lst St...........Cleveland, 0.
8 BCU H. W. Jumisko, 2195 Leslie Ave........ Detroit, Mich. g BHD A W. Strete ‘West Mansfisld, 0. ‘8 BLO A, Bingler, 60 Marshall St. - -Rochester, N. Y.
8 BCV F. W. Bussell, 931 Kensington Ave..Grand Raplds, Mich. g gk D P Wilson, 120 W. Bth St ; Gresnville, 0, 8 BLP F. Boetser, 90 Locust St.............. Buffalo, N. Y.
8§ BCW J. A. Fitch, 280 Spring 8t........ ...Rome,N. Y. 3§ BHF R B. G,,e“,;,,;,n 144 West Ave..... ... Falrport, N. Y, 8BLQ T Winter, .New Straiteville, 0.
8 BCX H. C. Urschel, 23 N. Washington St......Delaware, 0. 8 BHG F. Fllkmr 18 Fruen St T Norwalk, 0. SBLR E. Smith, 308 Lansing St .Utles, N. Y.
8 BCY F. V. Broady, 447 Division Ave....Qrand Raplds Ml'e.h, $BHH H R. Derby, 124 8 Seward ve “Auburn, Ny, 8BL8 F. V. Branch, 74 Fromt St.... ....Bln:hamton,N Y.
8BCZ Q. F. Hall, 6135 Main Ave............. Norwood, 0 SBHI B. 0. Slocum, 887 Parkdale Ave. ... . ... Buftslo. N. Y 8 BLT G Ransom, 17 Hobsom Pl............. Bradford, Pa.
8 BHJ K L Warren' 51 Carroll St ""'B'"'m'h.mwn' N. v, 8 BLU H. J. Loftls, 144 Lane Ave............ Columbus, 0
8 BHK M Carney, Jeferson 8t... .. .. . . .. . Phoenix, ," Yy, 8BLV R E Pattlngton ................. Seiploville, N. Y.
8 BDA E. Qarrison, 515 10% St......... Parkersburg, W. Va. gBAL O v 8 I:'her 114 Chieago . S i e li';lrmont 'W“Vu. 8 BLW C. K. Homes, 310 W. Brosn St...Qrand Rapids, Mich,
‘8$BDB J. J. HIl, 1572 Virglnia St.......Charleston, W. Va. SBEM P U 1;11;1 'er H bthug‘: = : mearf;eld' Pa. 8BLX K. E. Davls, 75 Maple St............ Potsdam, N. Y.
8 BDC H. R. Maule, 924 Rawson Ave............ Fremont, 0. 8 BAN J. L. Mnullmr '108 R. Burges St ““t Vemo;x 0. 8 BLY M. Q. Pattinztnn. RF.D. No. 29...... Tadyard, N. Y.
8BDD D. K. Hiotoo, 329 N. Oth 8t....... -Cambridge, 0. o pus 2 K Bolenbaugh, 41 Falr ave. W.. ... Lancaster o, 8BLZ H. V. Baukat, 413 E Mala 8t....... Batavia, N. Y.
%23,’% M & B l%:sraow.nzv lnéon e \I\}:Lae::;' 8’ 8BAP W. A. Staley, 120% Maln Ave. ..Sidney, 0. 8 BMA C. E. Brickwood, 305 5th Ave........ Prankfort, N. Y.
8 BDG P. Schwaltser, 5118 Ludlow Ave.. ... .. St. Barnard, 0, 8 BHQ R. 8. Blaydon, 1300 Walnut St........ Shamokin, Pa. 8 BMB F. M. Sarver, 2842 Stanton Ave...... Cincinnati, 0.
SBDH M. H. Qamboe, 97 Huotington Ave. Buffalo, N Y. 8 BHR W. Q. Klann, 2140 Bcotten Ave.. ..Detroit, Mich. 8 BMC J, H. Howe, 331 Market St .Clearfield, Pa.
S BDI T Melean, 919 Eleanor Ave v ”l"msbnu'h ‘pa. 8BHS R, B, Othnm, B North Bt........ucoeas Sidney, 0. 8 RMD 8. M. Raddington, Gardper Rd .. Elmhurst, Pa.
$BDJ H L M‘;“_ﬂy 517 Woodland Ave.... Toledo, 0. 8 BET R. . Besecker, 711 Wheeler Ave ..8cranton, Ps. § BME C. Middletown, Findlay St...... . .Portage, 0.
$BDK W. 8. Gowld, 2644 Ashton Rd.. Cleveland Helghu' o SBHU K. Mitchell ........................... Milan, 0. 8 RMF E. H. Wilson, 606 E. University st Wooster, 0.
8 BDL Saginaw High School (operator, T. C Smith) i ggg; ;V. RB Yimttnr Brandenburg St. 2 Bellln:lol(ll w. Vl;a. 8BMG D. R. McCollister, 209 Hamilton St. . . Bellevue, 0.
10th St ' L (T T S ray, Pa. § BMH M. B. Stephenson, 410 Castalla St.. . .Ballevne, 0.
8 RDM L. F. Kridler, 402 Pﬁidﬁbml:tkvf "i;s“ﬁl{’:‘;i 2}}3’, 8§ BAX J D. Andemon, 306 Little Ave. ...Ridgway, Pa. 8BMI @. W. Curtiss, 880 W. Main St.........Ravenna, 0.
GBD& K S'mllher 60 Woodward Ave ’ ”Buﬂalo' N y 8BHY R. M. Todd, 607 W. Vioe 8t.... ...\lt. Vernon, 0. 8 BMJ P. F. Woodward, 287 E. Main St........
8£BDO H C. Blackburn, 65 W. Miami Blwd.... Dayion, 0. 8 BHZ F. M. Gehrlng, 614 Hamilton St... Toledo, 0. 8 BMK W. A. Maufrass, RF.D. No. 8.............
8BDP M. R Garrod, 447 K. North Ave... East Palestine, 0. gpiA ® B AN .................. .. .Dashler, 0. :m, % ‘.‘« .\é:::‘;nzsls“mgge B'rr,:yuét.'
AL e e I W o T lE SRR N0 b ol o i SR 4 S W RGBT e
8$BDS T. H. Murph 166 McKinley A : Endy "' N Y. s e Soaaon, & St....arkersburg, W. Va. g pyo . J, Kinnan, 32 North Ave... .. 3 5
28| [RIMEDY, CRinley Ave...... undicott, N. Y. g BID F. C. Lumney, 237 Masten 8t.......... Bufalo, N. Y. g pun 17w Alter, 325 Lincoln St Tohastosn. Pa
§§3§ %“3"" ‘,‘3‘081';““3"‘““ hD;tmlt- Ml;h 8 BIN W. Davidson, 407 Maple 8t.... ... Marletta, 0. g pyo R B Patrehid P B et S
$BDV J. Marsh, 1396 E. 534 & I Clowiand, 0. GBIO K & Baeen s Baer ot . Wtikes-Burre, P v i) T Ineaniio N Brosdgay 1. Ty
4 BDW C. Rawa, 402 Winterhill St........... Pittsburgh, Pa. 8 BIH K, Marvin, EIm St........... .. ....... Jefferson, 0. 5 BMS 8. C. Dart, 72 Whitfleld St............ outise, Mich.
8 BDX R. M. Nelson, 58 Penna. Ave......Binghamton,N.Y. $ BT w. A Welss, Jofferson St................ Jefferson, 0. gg% 2{ lélns;inr?;:;lett e A, Ar'ar:rwt'v&
JEor o oot b, A o R gEa Pl 0. 8B I Nader ... e ‘Kellys Taland 0. g gy w 5 Hanlon, 5818 Tippey St........ Pittsburgh, Pa.
o b 3 ERTR »U. 8B C! 'Cy JOU a5 L (B e L G Cllyton 0. g ByMW 1. 8. Tunter, 807 Crawford St.........Duquesne, Pa.
SiBIL, G (i Wickiser, Leonhatt ' Bldg - Werron, Pa. g Byx T B. Daris, 21 N. Bine 8t.. .. Buffalo, N. Y.
8 BEA H. H. Newell, 518 Holmes 8t.. .Wlkinsburg, Pa. 8 BIM P. Hogue, 20 FEast Ss............. .. Ashtabula, 0. SBMY. R F. F‘andr;.-e, 325 3d St. .. Chester, iv Va.
:gglé g. L) Iﬁm. '124 o‘;nlmt St.-s : -6 nl;ot!- \P;i:ﬁ' gg}g - 'l‘{lf:g'm;ll:%m“’::e North St. A;ns’{::;‘_‘:- ﬂ T 8BMZ Y. M. Hoag, Cooper 8t.............. Vernon, N. Y.
. F. Nelson, spect T .. Flint, b . R, , 61 Armold Ave......... , N. 1.
4 RED J. Robertson, 206 Dewcy St ... Edgewood, Pa. 8 BIP J. A, Potter, 213 Westminster Ave...... Syracuse, N. Y. §BNA A. P. Parker, 103 N. Maln St........... London, 0.
8 BEE B. Rrinker, St. Vincent Archabbey.........Beatty, Pa. 8 BIQ R L. Traviss, 732 Wheeler Ave... ... ... Scranton, Pa. $BNB A, J. Cook, 8 Phinn Ave.......... Binghamton, N. Y.
8 BEF F. D. Tidball, 10818 Churchill Ave...... Cleveland, 0. 8 RIR FE. 8. Helser, Jr,, 823 Market St....... Lewisburg, Pa. 8 BNC 0. B. Slocum, R.F.D. No. 4, Box 4,
8 BEQ K. A. S8ylvester, 4523 Friendship Ave.. Plttsborgh, Pa, 8 BI8 A, D. Barkeloo, 280 S. Sandusky St...... Delaware, 0. State R4, Tonia, Mich.
S BEH J. 8. Wendell, 208 College St.......... Holly, Mich. 8 BIT Lancaster Righ School (by F. H. Rutherfords), 8 BND E. R. Van Arsdale, 119 Qfles St........Tthaca, N. Y.
8 BEI H. Hoover, 1168 Carlyon Rd........East Cleveland, 0. Lancaster, 0. 8 BNE Detrolt Police Dept., 920 Farmer St. . Detroit, Mich.
8 BE] E. N. Yeager, 622 Hackett Rd............. Toledo, 0. 8 RIU M. Matzinger, 3845 Blanchard St.......... Toledo, 0. 8 RNF C. 8. Maynard, 128 South St .. .Chardon, 0.
8 BEK H. J. Kuhlman, 148 Crescent Blvd. Dayton, 0. 8 RIV C. C. Dengler, 44 Unlversity Ave. ..Delaware, 0. 8 RNG K. H. Clark, 426 Sumat St............... Toledo, 0.
8 BEL R. Ogden, 69 Carroll St. .Binghamton, N. Y. 8 BIW \%. P. Liller, Davls St........... .Keyser, W. Va. § BNH W. E. Slabough, Jr,, 142 8. Unlon St......! Akron, 0.
8 BEM R. B. Ogden, 17 Summit Ly = e, Ratavia, N. Y. 8 BIX L. Q. Hickson, E. Parkway, R.F.D....Rochester, N. Y. 8 BNI Caso Tech. High School, Grand River & 2d., Detroit, Mich.
8 BEN @G. Katzenberger, 1121 W. Maln St..... Springfield, 0. 8 BIY L. 1. Steiner, 1157 W. 28th St............ Frie, Pa. 8 RNJ W. Block, 6256 Rohng Ave............ Detroit, Mich.
8 RE0 N, 8. Sherman, 418 Sherman St...... Watertown, N, Y. 8 BIZ L. E. Watkins, 373 N. Main St...... Qloversville, N. Y. 8§ BNK T. G. Colvin, 220 Southern Ave........ C‘I:x]:cln‘natl, g
8 BEP FE. J. Allen, Jeffersom & Arabella St....... Deflance, 0. 8$BNL L M. Hill, 1313 E. 112th St......... eveland, 0.
8BEQ C. D. English, 9 Bradley St........ Binghamton, N. Y. 8 RJA A, Laneaster, 1882 W. B58th St......... Cleveland, 0. 8 BNM P. Toomis, 2482 QGlenwood Ave . ...Toledo, 0.
B BER R. E. Fithian, 200 E. Pine St........ Grove City, Pa. 8 BJB Steel High School (by T. A. King), Main 8t.. 8 BNN R Koptish, 14740 Athens Ave Lakewood, 0.
8 BES C. E. Underhlll, Jr., 538 Howell Are....Clnctnnatl, 0. Dayton, 0. 8 BNO T, A. Hendricks, 2041 Somerton St.,Cleveland Heighu 0.
B8 RET F. E. Alden, 3468 Stickmey Ave........... Toledo, 0. 8 BJC J. H. Norton, 2630 Hillger St.......... Detrolt, Mich. 8 RNP &, Lichhlaw, 8914 Buckeye Rd. . ..Cleveland, 0.
8RBFU S H. Tuck, € Milten St....... .Tonawanda, N. Y. 8 BJD J. A. Campbell, 434 Brooklyn Ave., R. R No. 14, o 8 BNQ F. Dempsey, 18229 Stodglalrt Ave, . Cﬁlm,g
R BEV D. 8 Kimball, 5 Central Ave... ...Ithaea, N. Y. Darton, 0. 8 RNR A. Tucker, 47 Franklln Ave...... o b
8 BEW H. M. Leffingwell, 1010 N. Pine 8t......Lansing, Mich. 8 RIE C. Pfleegor, 227 Mahoming St............ Milton, Pa. 8BNS J. L. Wasson, 834 Third Ave........ anr Falls, Pa.
| BEX W. A. Wright, 26 Bellevue Ave............ Dayton, 0. 8 BIF J. A, Marsh, 712 Atkinson Ave.. ...Detroit, Mich. 8 RNT C. E. Sickel, 1540 Arch St....... . . Pittsburgh, Pa
‘4 BEY C. H. Belknap, 729 E. 5th Ave...... ..Columbus, 0. 8 RJG T. Annetta, 427 Lehigh Ave.... ...Palmerton, Pa. 8 BNU R. Camphell .................. ....Derby, N. Y.
S8BFEZ P. A Snell, 1 Highland Feights..... Rochester, N. Y. 8BJH J Quek ........................ Kramesha, N. Y. 8 RNV 1. J. Koteckl, 149 W. Park St........ .. Toledo, 0.

.-
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| 8 BNW

J. G Hoop, 413 11th St........... Beaver Falls, Pa. 8 BSH J. C. Mutheny, 5120 Globe Ave.......... Norwood, 0.
8 BNX & J. Schuits, 1311 Colburn St........... Toledo, 0. 8 BSL B. \ebster, 424 Mad Kiver St. .. . .Bellefontsine, 0.
8 BNY R H. Winchester, 659 Alen St........ sSyracuse, N. Y. 8 BsJ C. A. Neth, 102 E. Fayette St . Cunnellsville, Pa.
8 BNZ L. A. Price, 888 Euclid Ave............... Akron, 0. 8 BSK w. T. Cooke, 242 Forest St... Uberlin, 0.
8 BSL F. A. Loug, 248 Washington St....Urand Raplds, Mich.
$B0A B M. 21 Clayton Ave........ ,N. Y, 8BSM C. L Forester, 781 Northamplon St.....Buffalo, N. Y.
8 sgs w. umzl;,mJl:.', 1}2 crl:yl\%llslﬁ;:mn sx..yﬁﬁmﬁ Mich, 8 BSN F. L. Huntwork, 92 “"TD“Y ave........ Pontlac, Mich.
8 BOC C. H. Whitaker, 181 B. 4th Si....Cuyahoga Falls, 0. 8BS0 E. T. Barton, Genesee st......... Montour Fallg, N. Y.
§BOD D. & Jeuolugs, 131 Jefferson Ave.. hochester, N Y. 8 BSI" Beaver Fulls " High Sawol, 0 i Hewrér Fails, Pa
0K R. C. Fosberg, 23 Alton Pl.......... Jamestown, N. X, " oty
8 BOF Q. D. Newton, 743 Glenn Ave. . -Wilkinsburg, Pa. 8 BS4 ). D, Yount, LFD. No &............... Dayton, 0.
380G J. H. iber, 05 W. Buate st springteid, 0. 8 B34 W. U. l;"u‘::“ ;%‘:}irlfm“’;*m““"“ o Mo
0. s sk, 17 HBoston St............ Ruchester, N. Y, . o i e e o e
8BOI A K. Kaul, 4227 Muriel Ave....... . ... Cleveland, 0. 8 BST C. P. Trimmer, 16 Jackson Rd.......... Idiewood, Pa.
8BOJ T. J. George, 3582 Outlook Ave......... Cinclonatt, 0. 8 BSU J. B. Normile, 152 0ak st - - Blogbamten, N. Y.
iggf B J Gorern, 25 Vicks Purk B Rochester, N. Y. & B8V W. L. ganola (208 o tochester, LR
W. Makley, 140 Fraoklin St........... Dayton, 0. =2 pleieielll s e oy J
8 BOM P. Levison, 11613 Ohlman Ave.. _Cleveland, 9. 8 BSX H. C Hopkins, 5 South §t.............Auburo, N, Y.
8BON C. M. Bartter, 14580 Loraln Ave .West Park, 0. 8 BSY E. W. Welmer, 42 Poplar Ave. - - Wheellng, W, Va.
:ggg 2 llllecx;derson, ll;glﬂ l.o{aln Ave........ West lark, 0. 8 BSZ L. L. Balley, Starkey Seminary..- . .Lakemont, N. Y.
urney, 8 E. 115th 8t......... Cleveland, 0. T ;
8500 @ lc\ulr)holm, 2128 W. 105th 8t........Cleveland, 0. % ¥TA & S 43SNS B AT e B F
0 3 can, 400 E. Erle St........... Alblon, Mich. J ORI
$ 808 K. C. Cordermun 406 K. End Ave...... I'lttsburgh, pa, 8 BTC K. Durm, 101 8t. Joseph Ave............ Niles, Mlch.
8 BUT M. Peere, R.F.L.. No. 1... ......Wlmingion, 0. 8 BTD D. McDanlel, 219 Grant Ave...... Moundsville, W, Va,
8 BOU H. L. Mueller, High, 8t. Box “5 ...... Springdale, Pa. 8 BTE W. L. Mays e Alderson, W. Va,
8BOV G A Kuwer ................. 000000 Untiy, I'a. 8 BT¥F T. Anderson, 65 W. Rldge Ave.. .. Crafton, Pa.
8 BUW M. Heed, - " Crestline 8 BTG W. W. ilal, 716 Ceoter Ave... . .Avalon, Pa.
S{BOX E [or S Tippcame Ol 0 8ETH K H. Daris, W. N.. Broadwsy Columbus, 0.
8 BOY C. P. Rarle, 338 Ellsworth Ave.. .. ....... Starop, 0. 8 BTL P P - B e o 7 X
3B 7 ' o A . n, .. psie,
0z M. Moran, 408 Adams St. E......... Sandusky, 0. g p1k E A, Link, ir., 183 Water St. ... .. _Binghamton, N, Y,
8 BTL A. C. lez, 207 Prospect 8t.. .S. Harven, Mlch,
8 BPA 8. B. Robluson, 334 1lth St...... ... Toledo, 0. g TM W.L.Gano, cor. Maln & Catherlne Sts.,Moatour Falis, N. Y.
8 BPB M. M. Hancock, 3 Centenary St.....Ringhamton, N. Y.
$BPD M. D. Bryan, 54 & Broad s Mlddletowa, 0 8 B;N Q. Q. Granger, 9118 Laboma St........ Lansing, Mlch.
- D. . : ERETR -9 8 BTO A L Kent, 199 Court 8t.......... Bingbamton, N. Y.
( :ggf : l}:};{. ll‘:g ;‘éberl!{yFiﬁu&‘;--l-~-~B°W""ﬂTg;:§:- g- 8 BTP  United Hiec. Stores Co., 721 Braddock Av., Braddock, Pa.
: REEOS b St -0 A ia 8 BTQ F. B. Pblllips, 827 Klirkpatrick Ave...N. Braddock, Pa.
. SBPQ A Moore ............... Portland, Mieh. g BT} . Murray, 25 SmotberskDAve .......... Unlontown, Pa.
i SBPH W. A Gavenas, 368 Mafn 5t. "Edwardstlile, P, b
8 BTS Wilmerding, Y.M.C.A., 200 Marguerlte St.,
8BPI A Kappes, 734 Bowlby 8t........... Waynesburg, Pa. WIlmerdlu Pa
. 8$BPJ W. H. Marshall, 7301 McClure Ave..... Swissvale, 's. g BTT @ B Oppy, Maln St........... .. So. Charleston, 0
$BPK C. A Grissinger, 187 Hollywood St....Youngstown, 0. g BTy F. Q. Erbe, 153 Sencca Parkway. .. Rochester, N. Y,
8 BPL 8. J. Hutcbinson, 853 Rebecca Ave. Wﬂklnqburg, PL 3BTV K H. Koehler, 424 Stokes Ave Braddock, Pa.
8BPM I K. Hazlett, 1020 Washington Arc., cor. 4th St. & 8 BTW R, F. Cuttlng .. T Cohoctah, Mich,
4th Ave. (school), Monsea, Po g BTX 0. D Baldwis, 410 5. Cotlingword ‘Ave. . Eastwood, N. Y.
8BPN P. learn, 76 Slocum St.............. Ft. Forty, Pa. 8 BTY L. W. Edson, 86 Wolcott St........ leRoy. N. Y.
gg:g ‘l;. (}, l‘:;v;, Jr.:[21)038 Fromsst... - .Mlm‘?vﬂl‘e. Pa- 8BTZ G. P. Martln, 152 Columbla st.......". " Newark, 0
. J. ew, I8 | Bthe v oy el ooster, 0. e
8 BPQ W. Mason, 910 Emerson Bt.......... Falrmont, W. Va. g pya ;. . Raby, 921 Vine St Lanslng, Mich
$BPR @ B & R A Jenson, Lake Michigan o egon, Mich, & BUC I W. Barner, 840 Wilson 8t....."South Haven, Mich.
$BPS R D. Hughes, 54 Custer St. . .Wilkes-Karre, Pa. o BUp 5 & o 18 Kinsey Ave. ... Kenmore, No T.
8 BUE H. B. Yager, 122 8. Jorsey St.. ... .Dayton, 0,
8 BPT C. I Leedy, R.F.D. No. 3.. . .. .Moauroe, Mieh, 8 BUF J. H, Wison, 479 Miller Ave Columbul'o
8 BPU G. R. Beerbower, 1109 Alesan . .Falrmont, W. Va. g yug N ¥ . st.e benvill ’ 0'
8BPY R B. Holes, 1210 Ottaws 8t. ... ... Lansing, Mlcb. g gUR K. lardy . ...\ e TR e Meats
SBPW C. W. Flesher, Bk St.............. Qassaway, W, Va, 8 BUL 1 : .liln hlmton' N Y
8 BPX R. A. Jakubovsky, 6 Beach St... .. ...Muskegon, Mich, SBUJ H 'Bln:hamlon' N Y.
S8 BPY €. M. 8chindel, 904 Frankiin St.... Wilktnsburg, Pa. 8 BUK ﬂ: _| Bannon, 486 E. 108th St. C]eveh;nd' 0’
$3P7 E L Lockwood, 14 Clinton §t..... . Tonowands, N. Y. g BUL J. K Law, Jr., 36 Jones Arve.... .. Morgantown, W, Va.
8 BUM A R. Marey, 113 W. Ranyor Ave...... Syracuse, N, Y.
8 BQA A Nygren, 116 Bowen 8t.......... . Jamestown N.Y. 8 BUN W. M., Jennings, 37 Main 8t...... .?011 Clty, Pa.
8 BQB F. Kieshauver, 242 Ruftala Sl <.....Jamestown, N. Y. 8 BUO R. 8. Baker, 41 Steele Ave.. ... .Qloversville, N. Y.
$BQC J. L llller, 31 Marshall 8t........... Norwalk, 0. 8 BUP T. J Moyer, 1619 224 Ave.. Taledo, 0.
S8 BQD M. Mackey, RF.D. No. 5.... ...Warren, 0. 8 BUQ A. Q. Ferriss, 73 Warren Ave........ .Utlea, N. Y,
S$BQE D. K. Ammon, 525 QGreen Ridge St. .Scranton, Pa. 8 BUR C. H. Pedley, 530 Otter 8t., Box 393. Franklin, Pa.
8BQF K. H. Mercer, 539 Broad St.......... .. Ashland, 0. 8 BUB H. D. Morarity, 3134 Brookwood Ave Toledo, 0.
8§ BQG N.8.Porman, 48 University Driveway, Morgantown, W. Va. 8 BUT E. E. Noble, Pearl Bt............. 8. Brownsrille, P.x
S$BQH A O VanEKvers, 32 Montgomery St., Canajoharie, N. Y. 8 BUU M. Brown, 828 Potomac Ave. .Buffalo, N. Y.
8$BQI M. €. MeCombs, RFD. No. 5............. Warren, 0. 8 BUV C. F. Curran, 10 Barr Ave......... Blnghnmton N. Y.
§BQJ B Miler, Second 8t....... .............. Espy, Pa. 8 BUW 8. E. Dolph, 732 N. Webster Ave. . Scranton, Pa.
8BQK 8. P. Meek, Washington Blve. .. .New Baltimore, Md. & BUX R. B. Andrews, 329 4th St............. Olean, N. Y.
3BQL C. 8. Taylor, 598 Meston 8t............ Buffalo, N. Y. 8 BUY Hughes Ifigh 8chool, Clifton & MecMillan Sts.,
3 BQM H. K McClung, 5615 Howe 8t........ Pittsburgh, Pa. Clnclnnatl. 0.
$BQN W. J. Thomsom, 5985 Vermont Ave......Detrolt, Mich. 8 BUZ C. F. Woese, 802 McBride St......... Syracuse, N. Y.
:BOO ; L. Grant, Ben 3von Heights. . .. ..., leh]ur;h, Pa.
BQP J. A. Thompson, 5068 Tingley Ave........Bellevue, Pa.
$BQQ N. W. Bell, 424 Taglor Ave., N, §..... . Pittsburgh, Pa. § B¥A T Schwariz, ol mat g “W“csl”"}“"“dpa'
$BAR P L Milott, 3831 Grand River Ave....Detrolt, Mieh. g pue p Aontor 535 Oemety oo o Ave--ooo TS 0)
3 B8 Dengan Kiec. Mfg. Co., 2987 Franklin St., Detroit, Mich. g por U 0P 9 V0Ot - mpif e S
- S, ain, Btawel Monongihein. I%. S BVE A 8. Prescott, 205 Ciarke 8t.. .. o Srracuse, N. Y,
. N ague, Pine Rd...... . . 8ewlckley, Pa. . M. Clasper 121 8 Tih St Ce le Pa
SRQV M. G Pawley, 102 West Ave.. ...Ithaes, N. Y. gg;g g LI Gml;"i’:: 211251 \iuem 8t. - - Connellsville, Pa.
: . L. 5 y 8t... .. Marysville, Pa.
3 BQW P. I Treslar, 80 Dilby 8t. ... .. .Forty Fort, Pa. 8BVH N. H. Poole, 1488 Hillcrest Ave Toledo, 0
8 RQX W. G. MeKensle, 3712 Mifftin St... .. Pittsburgh, Pa. 8 BVI J.Ru;ml Thorburn RE.D N‘ 3 Ma Mich.
$BAY J. E MeTighe, 138 Chupin St..... Binghamton. N.Y. gpuy © Sies Therburs, ¥ O T Doy B
$BQZ N T. Baner, 100 N. Wilkenson St ....... Daton, 0 ure o Appliance Co., e ba
8§ BVK R. P. Ranney, 3014 Chndbourne Rd..... Cleveland, 0.
$BRA R M. Moore, 208 Harvard Pl........ Syracuse, N. Y. 8 BVL F. Stelmeyer, 47 23d St. N............. Kenmore, 0.
:ggg ; : :;::"' Chillecothe 8t.........8. Charl;ﬂon-Po- 8BYM E. A RBulloek, 60 Eason Ave .Tighland Park, Mich.
. B, MEerS L. e e e, an, ra. Q. k. ars, E. Qr . ...... "
8BRO T 1 Bamar, Jr. 1913 Termon ave., N, §. ia & B i, esset b,
Pittsburgh, Pa. g BYP 0, Plletz, Jr., 2803 Riverside Ave Cleveland, 0.
8BRE A N Qates, Box 132.............. .. Lewisburg, Pa. 8 BVQ R. E. Suyder, 254 Cable Pl... .. .. .. . Akron, 0.
8 BRF K. T. Alcox, 1823 W. 3lst Bt. oo -Erle, Pa g ByR 5 E Phillfps, 9711 Lamount Ave ..Cleveland, 0.
“‘gg D. 8 prock g, Orecnll SR Waynesburg, Pa. g Byg H. 1. Brindles, 118 W. Main St....Clarksburg, W. Va.
8BRH W. E Nichols, 405 S. Unlon St. --o-Gullen, 0. gBYT B H. Baskin, 12109 Mt. Overlook...... Cleveland, 0.
S$BRI T M. chklnson 217 W. Embargo Sl -.Rome, N. Y. ggpyy a Bartlebaugh, 1310 Superlor St . .. Toledo, 0
8BRI 1 F. Petlock, 302 Goodyear Ave........ Buffalo, N.Y. g BYY M. Nolan ...................... .. P.r;);eniont, Mich.
8BRK D. A Clarke, 70 St. James Pl. .....Buffalo, N. Y.
8 BVW E. L. Johnson, 1828 Brinkerhof Ave Utlca, N. Y.
8 BRL H. W. Haberl, 35 Haldane Ave.. .Crafton, Pa, 8 BVX R. Richholt Holgate, 0
8§ BRM M. W. Crichton, 88 Murray Ave.. Uniontown Pa. 8 BVY M. Hogue, 389Wabash Ave ) Akmn'o
8BRN B. W. Beyland, Lond Meadow Clrcle.. . .Pittsford, N, Y. SBVZ N. H Hiller, Jr., 88 Laurel St........Carbondale, Pa
| :gll:g : J. x:’ml 7788 Lansing St............. Utiea N, Y. o —
. R. Oberle, 891 Stanton Ave. .. .. .. ...Millvale, Pa,
8 BRG K. L. Brown, 719% Q@rand River. ... Port Huron, Mich, SB\YA W. F. Warden, Jr.,, 487 Merriman Rd...... Akron, 0.
8BRR W. Waterman, 827 Ford St.... . .. Ogdensburg, N. Y. 8 BWB G H. Lister. 9737 Woodward 8t . - Cleveland, 0.
8 BRS H. Hartman, 48 Butternut St........... Lyons, N. Y. 8BWC R. E. Clarke, 42 W. Main St........ Fredopia, N. Y.
8 BRT H. M. Henrlcks, clo Y.M.C.A..... New Kensington, Pa. 8 RWD . Rogers. 16 Hallday St Ol City, Pa.
8 BRU A. M. Schaefer, 879 Stanton Ave........ Millvale, Pa, 8 BWE F. . Koster, 700 Vinten St............ Toledo, 0.
8BRV C. L Volyers ................ . .Handley, W. va 8BWF 1 C Gerber, 621 Division St.......... Cincinnati, 0.
8BRW C. A Port, 320 Jefferson St........Connelisville, Pa. 8 BYG 8. M. Dotterer, 127 Poplar St........... Lelpsic, 0.
8BRX J. F. Euler, 326 Mellon St..... .Plttshurgh, Pa. 8 BWH A, Quick, 316 Green 8t...... Syracuse, N. Y.
8BRY F. D. Gamble, 946 Islington St. .. .. . ... .Toledo, 0. 8 BWI Q. Amolsch, 3830 W. 47th PI, Cleveland, 0.
| 8BRZ J. L Ruseell, 2271 8. Overlook Rd... .. Cleveland, 6. 8 BWJ Flint High School (by F. D. Fallain), anm?tt' el
n ch.
| 8 BSA P. Fletcher, 215 8. Maln St............ Paulding, 0. 8 BWK W. F. Bonnell, 1878 E. 73d 8t........ Cleveland, 0.
8RSE 8 H. Gihson, 345 Beard Ave. ..Buffalo, N. Y. 8 RWI, A. C. Dodds, 3400 8. Salina St........ Syracuse, N. Y.
8BSC 0. A Sibley, 0ak HUI. ... ... .., .. Grove City, Pa. BBWM W, Mosfer ... ... .. . . . Provemont, Mich.
8 BSD FE. R. Mosher, 7 Arena St ... . .Binghamton, N. Y. 8 BWN R. L. Dyer. 813 Locust St... . . . Toledo, 0.
8BSE T. L. Hogue, Lincoln Wav................ Lishon, 0. 8 BWO . S. Curry, 330 13th St........... ... Seranton, Pa.
S$BSF R A Trago, 27 15th St.... Ruffalo, N. Y. 8 BWP T. D. Taylor, 223 N. 34 St. . .Olean, N. Y.
8 RSG V. M. Graham. 157 Angustine St..... Rochester. N. Y S8 RWR 1. D. Bell. RF.D. No. 4. Box 52..Battle Creek. Mich.

8 BwS
8 BWT
8 BWU
8 BWYVY
8 BWWY
8 BWX
8 BWY
8 BWZ

8 BXA
8 BXB
8 BXC
8 BXD
8 BXE
8 BXF
8 BXQ
8 BXH
8 BXI
8 BXJ
8 BXK
8 BXL
8 BXM
8 BXN
8 BX0
8 BXP
8 BXQ
8 BXR
8 BX8
8 BXT
8 BXU
8 BXV
8 BXW
8 BXX
8 BXY
8 BXZ

8 BYA
8 BYB
8 BYC

8 CAE
8 CAF
8 CAG

F. Davenport, 44 Byron 8i........
W. 5. 0 Brien, 146 Ruckland Ave.....
C. L. Chaffes, 201 . Perry St...
Petroleum Tel Co., 1 Sycamore St..
C. Bohanengel, 420 Irving St.......
P, H. Hoffman, 1500 7th Ave..
E. W. Reeve, 1529 Broadway

H. J. Partridge, 135 Broadway............ Dover, ¢
E. W, Esslloger, 128 Chapla St...... Ann Arboer, Mich,
H. T. Edwards, Jr.,, 152 Purdy 8t...... Buffalo, N. Y
M. Fruehauf, 17702 Detrolt Ave........ Lakewood, 0.
W. D. Ellsworth, 508 Vioe St............. Clyde, 0.
A, J. Zugel, 219 Pennsylvania Ave....8. Renova, la. |

A. H. Dlckloson, 2 Front St. .. .Bi
H. B. Young, 26 Forest Pl..

H. C. Hedges, 35 12th Ave..

T. 8. Batson, 703 Park Ave........ ..Utlea, N. Y.
M. A. Mead, High St................ Savannah, N. Y.
M. E. McGraw, 1120 Sth Ave........ Beaver Falls, Pa.
K. J. Dunlap, 104 . Pleasant Ave....Syracuse, N. Y.
Q. E. Irvin, 2118 Hillman 8t.. ... Youngstown, 0.
R. Q. McClure, Willlams Ave......Willlamston, W. Va.
W. L. Zimmerman, Qoodrlcb 8t. Sta........ Akron, 0
D. A. QGrant, 33 Montgomery 8t..... Canajobarle, N. Y.
F. A. McPhillips, 562 Palmwood Ave....... Toledo, 0.
J. P. Castenholz, Box 25........... Muskegon, Mlch.
8. Workman, Jr.,, 781 E. Malden St...Washington, Pa.
L. L. Fuller, 81 W. Malop St....... Williamson, N. Y.
w. 0. chkes, 131 Clarke St . .Syracuse, N. Y.
D. E. Church, 142 Paul Ave.. . .8yracuse, N. Y.
F. Q. Robhm, 20 Bepmett St.........Williamsport, Pa.
H. Forschoer, 7 Ford St................ Norwalk, 0.
R. B Parsoms ........... . .0ld Forge, N. Y.
C. Finical, 213 Wilson Ave............... QGalion, 0.
W. B. Rupp, 51 N. 3d St.......... Lewlsburg, Pa
H. A Scullea, 50 8. 10th S8t g . Kenmore, 0
C. R. Hart, Ohlo St............. Aotwerp, 0.
L. Grabensteder, 2787 Observatory Rd....Cinclonatl, 0
Q. M. Wlhington, Jr.,, 818 5th 8t...... Marietta, 0
W. E. Schele, 88 Highway St.....Battle Creek, Mich.
H. A. Waters, R.F.D. No. 3..... . .Ridgeway, N. Y.
F. M. Gager, 1430 College St.. Wilkes-Barre, Pa.
N. L. Straub, 724 Bedford St ... .Johnstown, Pa.
Q. H. Taber, 4114 QGrand Blvd....... Pittsburgh, Pa.
A. Oschmann, Jr.,, 2105 Prospect Ave....Scranton, Pa.
L. Stineman, 4871 Maplewood Ave. ... ... Detroit, Mich.
A. W. Kovatch, 1474 Warren Rd........Lakewood, 0.
I. G. Davis, 1034 Devonshire Rd..Grosse Pointe, Mich.
R. M. Turrell, 506 Broadway St........ Harrison, 0.
D. Mustarf, 766 19th 8t........ Nlagara Falls, N. Y.
LeMar Morey, 447 Rich St............. Ionia, Mich.

C. W. Davis, 703 Park St.....

L. J. Kovalik, 322 Hunter Ave............ Niles, 0.
C. C. May, 8525 Fletcher St.. .. .0wosso, Mich.
HY WHCOX] | aee b ek 4 o+ b9 Lakemont, N. Y.
Elec. 8pec. Co., 48-50 S. Front 8t...... Columbus, 0.
W. R. Neisser, Bucknell University......Lewlsburg, Pa.

A. C. Penfleld, 528 5th St......
F. Lankton, 835 Dayton St.... g
H. Schoenfelder. 513 Boome 8t........

M. Clarke, Ridge Rd................
R. M. Tu-rell, 506 Broadway. o
R. R. Palmer, 920 Shiawassee St.......

C. A. Mollve, 227 Poplar 8t........ Wrandotte, Mich.

A. Whitley, 1805 Chicago Blvd.
M. Lacey, 1998 PEuclld Ave.......
Buflnlo Police Dept., Niagara & Frankl

P. A. Noxon, 310 Stadium Pl.
B M, Vadder sin oo omo.viioe
I. A. Morrow, 1231 E. High 8t.
J. T. Meyer, 868 Woodlawn Ave. .

W. Gallaway, 580 Fairchild Ave............. Kent, 0.
K. A. Helman, 2437 F. 82d S8t.... . . Cleveland, 0.
W. C. Harper, Van Buren Rd. B, 1.... . Dunkirk, N. Y.
V. 1. Barnes, 4223 Valley Rd..... . .Cleveland, 6.
Northern High School, 9026 Woodward Ave., Detroft, Mich.
K. Uncapher, 730 Woodland Ave Van Wert, 6
H. L. Bergy, 327 E. Main &t.... .....lonla, Mieh.
C. H. Heald, 115 N. 17th St............ Olean, N. Y.
N. RiebQndlls o590, ey siin: Spgnite s .. .Provemont, Mich,
C. Blakeslee, 111 Fmbargo St. +.....Rome, N, Y.
C. C 8nith o iamei uvs. .. Clarksfield, 0.
S. B. King, 12388 Cleveland Ave. Flint, Mteh.
D. 8. Litlle, 1217 4th st. 8. w.... ... .. ‘Canton, 0.
W. A. Gower, 219 Hague Ave. ... . Detroit, Mich.
H. Colton, 580 Melbourne Ave.......... Detroit, Mich.
Q. W Stalker, 128 N. State St...... Ann Arbor, Mich.

R. Schblemmer, 8442 Curzon Ave.....
Grove City High School, Main St.....
L. Crick, 929 Lond Lake Ave. ..

N. Gamrod, 109 Union St. S... . . Rochester, N. Y.
W. Jones, 18 Pleasant St . .Lancaster, N. Y
M. & A. Bickhard, N. Main St. .......Antwerp, O
T G Carr, § Summit 8t..... ... .. .. Bataria. N. Y
F. L. Willlams, 514 8. Water St..... ... ... Kent, 0.
J. Quilter, 10 St. John Ave...... .. Binghamton, N. Y
R. Andrews, Jr., 94 Earl 8t..... . . . .. Rochester, N. Y
W. E. Landis, 1711 Pingree Ave........ Detroit, Mich.
New River Co.................... Macdonnld, W. Va.
The New River Co. (Southwestern),..Macdonald, W. Va.

J. V. Hope, 218 W. Seott 8t........ Qrand Ledge, Mich.

P. 1. Wesch, 907 N. Adam S8t..

S. W. Miller, 184 Wingert St. . ... Bueyrus, 0.
A. L. Copler, 42 Myron Ave. .. .Kenmore. N. Y.
C. Cummings, Rloomingdale Ave............ Al n.
Ly O. dDTYerE ot T 5 croor ol pab i Cattaraugus,

F. Sterens, 164 W. Fountain St....Battle Creek, \(Ich

P. W. Ruck. 874 Marston Ave........
R. F. Dean, 3848 3384 St.... . .....

AR Smith & W.H.Fuller, 2048 Park Ave.
.. Elkins, W. Va.
1. C. Fountaln, 2633 Walnut St....Port Huron, Mich.

R. Stalnaker, 210 Graham St. ... ...

R. F. Hudson, 900 E. Grand Bled..

L. Pike, 427 Unfon St........... Grand Ledge, Mich.

F. Ahbott, 1028 Adams St...
P. Dittmar, 848 Clifford Ave..........
A. T Qahris, 440 Coe St....... ...

. Beaver Falls, Pa.
.Ann Arbor, Mlch.

. .¥redonia, N, Y.

.Qrand Ledge, Mich,

'. .lansing, Mich,

_Whittaker, Mich’

109

nghamton, N. Y.

. .Columbus, 0.

. .8truthers, 0.

. . Pottsville. Pa.

. .Qrecce, N. Y.
. Harrlson, 0
. Lansing, Mieb.

Detroit, Mich.
. . Detroft, Mich.
in Sts.,
Buffalo, N. T.
. Syracuse, N. Y.

. . Springfeld, 0.
.Buffalo, N. Y.

. .Cincinnati, 0.
.Grove City, Pa.
.Alpena, Mieh.

. . Owosso, Mich.

. .Detmlt, Mich.
..Detroft, Mich.
. Detroit, Mieh.

. Detroit, Mich.

Coshocton, 0
Rochester, N. Y.
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8CBG C. 5. Yule, 319 3rd Ave A _Frankfort, N. Y. 8 CDM W, E. Hosevear, 3114 Cummings Ave.....Newberry, Pa. 8 CFT L. C. Michael, 166 Kennard Ave...... Baruesville, 0.
S8CBH J. R Waddell, 21 Russell Ave............. Niles, 0. 8 CODN R. R. Washburn, Fourth Ave....... nkfort, N. Y. 8CFU E. R. Mallory, 141 N. B8pring 8t. . Bellefonte, Pa.
8 CBI E. R. Romioe, 182 Iroquols Ave .Pontiac, Mich. 8 CDO C. Marlett, T Inwood Pi........... .Buffalo, N. Y. 8 CFV E. L. Rosencrantz, RF.D. No. 1... .Windsor, N. Y.
$CBJ] R. H. James, 157 High St..... .Lockport, N. Y. 8 CDP M. L. Vest, 611 Randalph Ave..... .Eikins, W. Va. 8 CFW W, H. Brewn, 304 B. Jackson St.. . Jackson, Mich.
8§ CBK W. Wegner, 136 Parce Ave..... ...Falrpor{, N. Y. 8CDQ L. Wagner, 13 8. Hosina Bt....... ...8omerset, Pa. 8 CFX D. I. Dayton, Crim Ave............ Ington, W. Va.
8 CBL H. George, Jr., 83 Parkwood Ave . .Kenmore, N. Y. 8 CDR F. Fichtel, 37 Baynes 8t.............. Buffalo, N. Y. 8 CFY W. A. Huausding, 1004 Washtn. Ave..Traverse City, Mich
8CBM R. L. Carter, 209 8. Unlon 8t............ Qallon, 0. 8CDS T. N. Barnsdall, 146 E. Wasbington St..Bradfort,Pa. 8CFZ H. W. Peacock ....................... Barker, N. Y,
8 CBN R. Lockwood, 9813 E. 146th S8t......... Cleveland, 0. 8 CDT H. J. Brosious, 326 N. 4th 8t........ Lewisburg, Pa.
$CBO Q. E Wedemeyer, 511 E. Kingsley St..Ann Arbor, Mich. 8 CDU E. U. Buyder, Jefferson St....... ..New Carlisle, 0. 8CGA J. W. D. Moore.......coonvuunnns New Straltsville, 0.
8 CBP H. Simmons, 143 Charlotte Ave.. . .Detrolt, Mich. 8 CDV C. J. Bitterman, Cement 8t.... 8 CAGB P. C. 8nyder, Lowrie & Gardner 8ts..... Pittsburgh, Pa.
§ CBQ H. Blanchard, 2908 Pingree Ave. .. Detroit, Mich. 8 CDW D. D. Bradley, 374 Bird St.. 8CGC J. C. Grady, 400 3d Ave............ Frankfort, N. Y.
8 CBR W. Hauensteln, 453 B. Shawpee St......... Lima, 0. 8 CDX W. McC. Black, 210 South § 3CAD W. J. Q. Cooper, 507 Washington Ave....Oakmont, Pa.
$CBS J. Y. Van Antwerp, 85 8. Perry St....Johnstown, N. Y. 8 CDY F. Castenbolz, 435 S. LaGrave Ave.. 8 CGE H. G. Rice, 1629 Ottawa Drlve, .. Toledo, 0.
$CBT C. E. Law, 239 B. 4th Ave......... ...Ilion, N. Y. 8CDZ J. Evaus, 905 8. Main St...... Washington, C. H.,0. 8CGF C. C. ....Sand Lake, Mleh.
8 CBU L. D. Kipe, 203 Summit Ave........... Bellevue, Pa. 8CGG E H. Wellmuth, 827 Bird Ave.......... Buffalo, N. Y.
8CBY F. A, Reese, 185 Fuiton Bt,............ .Y. 8CEA W. L. Taylor, 1807 8. Geddes.......... Syracuse, N. Y. 8 CGE H. C. Prall, 247 Jacksom St.......... Saginaw, Mich,
8 CBW W. C. Weaver, 1869 Wadena St..... 8 CEB W. B. A. Mutter, 726 Northampton St...Buffalo, N. Y. 8CGI C. R. Funk, E. Curtin 8t.............. Bellefonte, Pa.
8 CBX R. Lawrence, 1015 Garfield Ave.........Springfield, 0. 8 CEC R. McRoberts, 115 W. Liberty 8t..... Ann Arbor, Mich, 8 CGJ Q. Hunter, Jr., 205 McConnell 8t..... St. Johns, Mich.
8CBY H. W. Hahn, 229 Lora Ave.......... Youngstown, 0. 8 CED L. Melvin, 1937 N. East St...... . .Lansing, Mich., 8 CGK M. C. Mattlce, 35 Otsego St........ Canajobarie, N. Y.
8 CBZ L. Alexander, 3226 Maplewcod Ave.......... Toledo, 0. 8 CEE H. N. Knlght, 3840 Wahash Ave. ...Detrolt, Mich. 8 CGL L. Plerce, 1409 Henderson Rd Kalamazoo, Mieh.
8 CEF R, Stephens, 454 McKece Ave...........Monessen, Pa. 8 CGM W. Dyke, 903 Fenimore St...... ...Kalamazoo, Mich.
8CCA C. E. Kemp, 921 Sherman St..........Middletown, 0. 8 CEG L. S§. Saveland, 14418 Dover Ave ..Cleveland, 0. 8 CON R. T. Brown, 49 Charlotte 8t..............Akron, 0.
8 CCB L. Vangunten, 751 Brice Ave........... ...Lima, 0. 8CEH T. Sage, Jr., 8650 Agnes Ave.........Detroit, Mich. 8CG0 L. E. Marks, 410 E. Maln St... .E. Palestine, 0.
8CCC N. B. Vogt, 143 Walnut St...... .. .Wyandotte, Mlch. 8 CE P. Q. Lambert, 903 Russ Ave........Wilkinsburg, Pa. 8 CGP B. C. Angle, R.F.D. No. 2, Box . Connellsville, Pa.
8CCD 1. Paul, 144 Poplar St............. Wyandotte, Mich, 8 CEJ J. M. Sherman, 2767 Bergman St...... Pittsburgh, Pa. 8 CGQ L. W. Goodnough, 44 lydis St...... Binghamton, N. Y.
8 CCE R. K. Struble, 804 Asylum St............ Flint, Mich, 8 CEK L. McDowell, 6271 College Vue Pl..... Cincinnatl, 0. 8 CGR L. Bubadolink, 37 Charlotte St............ Akron, 0.
8 CCF 8. P. Byers, 341 Philadelphla 8t....... . .Indiana, Pa. 8 CEL R. Johnstone, R.F.D. No. 2........... Glenshaw, Pa. 8 CGS G. D. Robey, Steubenville St..... .....Cambridge, 0.
8 CCG MofMtt1Graumlich Elec. Co., 336 Franklin 8t., 8 CEM 1. C. Brittain, 1708 B5th Ave.. .Beaver Falls, Pa. 8 CGT P. T. Criswell, 107 Farragut Ave,.... Vandergift, Pa.
Circleville, 0. 8 CEN F. Hollls, 2316 Patterson St. ....Pittsburgh, Pa. 8 CQU J. B. lewis, 151 Park Ave...... Watertown, N. Y.
8 CCH H. Reams, 2554 Falrvlew Ave ... .. . Detroit, Mlch. S8CE0 A. W. McAuly, 809 8d Bt............. QOakmont, Pa. 8 CQV H. F. Witaler ..............c.... . . Perrynburg, 0.
8CCI N. J. Groh, 151 Bradley St. ..Buffalo, N. Y. 8 CEP D. Wise, 2018 Mullane St. sa .Detroit, Mich. 8 CGW W. L. Everitt, 618 Steward Ave.........Ithaca, N. Y.
8 CCJ R. J. Haley, 599 Grant St. ..Buffalo, N. Y. 8 CEQ Q. Wegener, 1 Mofatt 8t........ ......Carncgle, Pa. 8 CAX C. R. Klinger, 443 Holt St............... Dayton, 0.
8 CCK H. Haywood, 140 Bradley St .......Buffalo, N. Y. 7CER P. H. Lindauver, 1014 11th St. ......Loraln, 0. 8 CQ@Y C. .l Crockett, 2490 Edison St..........Detrolt, Mich
8 CCL R. Q. Lister, 300 Belden Ave., N. E......... Canton, 0. 8 CES M. L. Leppert, 241 8. Starr Ave.. ...Bellevne, Pa. 8 CGZ W. A. Qalloway, 664 S. Detroft Ave........Xenls, O ’,
8§CCM 1. 0. Archihald, 60 Aurora St..........Lancaster, 0. 8 CET J. B. Stelner, 128 N. Elizabeth 8t..........Lima, 0. /4
8 CCN A. C. Morrow, 529 N. Church St....... Elmira, N. Y. 8 CEU Mllan High 8chool (by R. Hardy)...... .Milan, Mich. 8 CHA L. Laird, 18 N. Race 8t...... B Greenville, Pa. )
S8CCO M. Isrselsonl .........coo.oueeue.s .Hartfield, N. Y. 8 CEV P. King, Jr.,, Lake Placld Club...... Lake Placid, N. Y. 8 CHB J. LeRoy learn, 3345 Harrison Ave.......Cherlot, 0.
8 CCP C. L. Clough, 1512 Richfield Bd......... . Flint, Mich. 8 CEW R. B. Harter, 200 W. Main St.......Frankfort, N. Y. 8CHC Q. W. Krug, 1219 Harvard Blvd...........Daytom, 0.
8CCQ E. F. Bond, 311 Jerome Ave... . .Willlamsport, Pa. 8 CEX H. Selelstad, 217 8. Mailn St........ Greensburg, Pa. 8 CHD W. D. Collins, 312 Dixon Ave. ... ...Ben Avon, Pa
8CCR L. M. Grow, 312 Parker Ave............. Toledo, 0. B8 CEY J. R. Lodge, 1703 6th Ave.......... Beaver Falls, Pa, 8 CHE P. F. Shuey, 2651 Bedford Ave........Plttsburgh, Pa
8CCS C. E Balley, 29 Grant St............ Potsdam, N. Y. 8CEZ T. D. Scb her, 223 N. Reb St. .Plttsburgh, Pa. 8 CHP E. T. HIl, 330 Oakmont Ave.......... Oakmont, Pa.
8 CCT A. W. lewis, 102 CHF 8t.... ...... Battle Creek, Mich. 8 CHG M. A. Splaln, 1611 Mohawk 8t........... Utlea, N. Y.
8CCU T. A. Hart, Jr., 40 Flikins St...... . .Falrport, N. Y. 8 CFA H. L. Bafllle, 28 Bowers Ave .....Newark, 0. 8CHU B. B. Rouse, 1838 E. 10lst St.. ....Cleveland, 0.
8 CCV 8. Bellers, 922 N. Park St.... .. .Kalamazoo, Mich, 8 CFB H. B. Wallace, 7215 Whipple 8t...... . Swissvale, Pa. 8 CHI F. E. Maguire, 3409 Ward Bt.........Pittsburgh, Pa.
8 CCW H. Harrington, R.F.D. No. 4 ......Mnnsfleld, Pa. 8 CFC H. M. Anderson, 507 Lawrence Ave....Ellwood Clty, Pa. 8 CHJ W. Vogel, 839 Observatory Ave.........Cincinnati, 0.
8CCX A. (. Masey, 241 Paddock St........Watertown, N. Y. 8CFD W. K. Hawxk, RF.D. No. 2 .. .Jeannette, Pa. 8 CHK Sturgis Oblo Laboratory, P. S. Gray ....S8turgls, Mieh
8 CCY F. L. Ratchelder, 904 6th 8t........ Muskegon, Mich. 8CFE T. A. Viehe, 723 Maln St............. Hamburg, N. Y. 8 CHL W. Mason, 284 Hampehlre Aw..........Buffalo, N. Y.
8CCZ G. D. Oertal, 610 Bear St.. ......Syracuse, N. Y. 8 CFF FE. M. Rhea, 1019 Heberton Ave........Pittsburgh. Pa. 8 CAHM W. H. Bernadt, 34 Verona Pl..........Ruffalo, N. Y.
8CFG P. A. Bauer, 4187 Chene St.. ........ Detrolt, Mich. 8 CAHN R. @ Hills, 108 Morgan St........ .Tonawanda, N. Y.
8 CDPA R. Mee, 120 Glendale Park.......... Rochester, N. Y. 8 CFH J. C. 0'Donnell, 1019 Chislett 8t...... Pittsburgh, Pa. 8 CHO A. C. Heck, 410 Falrview 8t...... Mannington, W. Va.
8 CDR J. A. Flake, South 8t........ ..Clark Mills, N. Y. §CFI M. N. Toy, 437 E. McKibben St... Lima, 0. 8 CAP C.B.DeLancy, 115 Mannington Ave..Mannington, W. Va
SCRC A. H. Beach, 154 Apple Bt... Muskegon, Mich. 8CFJ L. 8. Mentzer ........c.eovivvnnnnnn North Lima, 0. 8 CHQ C. H. Troy, 985 Galatin Ave........... Baffalo, N. Y
8CDD A. B. Rewer, Fulton 8t.. oo Armada, Mich. 8 CFK Flec. Equip. Co., G. B. Harris, 703 State 8t..Erle, Pa. 8 CliR L R. Buh, 67 Cliff 8t........ . .Canajoharie, N. Y
R CDE R. Dearing, 66 Elm 8t.............. Mayvllle, N. Y. 8 CFL H. M. Wilkoff, 40 New York Ave...... Youngstown, 0. 8 CH§ H. K. Hency, 39 Walnut St.. .Canajobarie, N. Y.
8CDPF F. Bort, 508 Chase St........ .....Flint, Mich. 8 CPM I C. Nicholson, 818 N. 12th 8t........Cambridze, 0. 8 CHT C. D. Mason ........ .Coboctah, Mieb.
8 CPDG W. Sulllvan, 90 Newton 8t...........Fredonia, N. Y 8 CFN R. F. Hunt. 1607 Clairmont Ave.......Cambridge, 0. 8 CHU H. W. Cain, Felton 8t.............Balington, W. Va.
SCDH A. Molner, 88 Fayette St....... Palmyra, N. Y. 8 CF0 R. C. Duncan. 1615 Church St..... ...Detroit, Mich. 8 CHV W. C. Btevens, 815 Somset St.......... fcranton, Pa.
SCDI W. R Potter, Curtin 8t.......... . .Bellefonte, PA. 8 CEP P. Thomas, 436 Eimer St........... Pittsburgh, Pa. 8 CHW J. H. Huffstidler, 737 Prospect Ave. .Buffalo, N. Y.
8 CDJ R. R. Borden, 672 W. Liberty St.. N Medina, 0. 8 CFQ A. Corey L XE - Wyp - e . .Lake Odessa, Mich. 8 CAX R. K. Judy, 217 8 West 8t ... .......5 Marm, O
S CDK H. J. Calderhead, 47 8. 8th 8t.......... Kenmore, 0. 8 CFR R. C. B'air, 194 Qlendale Ave....Ilighland Park, Mieh. 8 CHY J. W. Sehmidt, 44 Fuller St ...Buffalo, N. Y 4
fCDL W. H. Stanley, 84 Claremont Avwe ...Buffalo, N. Y. 8 CF8 C. A. Sweeny, Market St., Box 212 Freeport, Pa. 8 CHZ A, M. Grifing, W. Erfe 8t ..Linesville. Pa
Ninth District
8Ca George W. Bergman, 400 W. Chippewa St.. .Dwight, Il 9 KP L. Q. Leonard, Jr., 4801 Woodlawn Ave...Chicago, Il. 9 V@ Ralph W. Kilott, 308 S. 1st St....ludependence, Kab.
9CB Wwilliam C. Kohl, 210 N. Taylor Ave....Kirkwood, Mo. 9 LE  Charles W. Brestle, 137 W. 28th St..Indlanapolls, Ind. 9 WH  Daniel B. Gould, 1436 Birchwood Ave. .. ..Chieago, 111
9CJ R. 0. Wahlmann, 3257A California Ave...St. Louis, Mo. 9 LJ Fdwin W. Gould, 208 8. 5th St........ Norfolk, Neb. 9 WA  Roy H. Owen, 627 Frederfea.......... Owensboro, Ky.
9 CR  Charles J. Reese, 1262 Argyle Ave........ Chicago, 1. 9 MF  Edmund Henry Scholz, 824 14th St....St. Clond, Minn. 9 WD  Willlam D. Pyle, 429 8. Sherman St.....Denser, Colo.
9 CT  Walter A. Hotz, 8325 Peoria St.... .Chicago, Il. 9 MI  Earl D. Bllliter, Box 167.......... Dell Rapids, 8. D. 9 WF  Y.M.C.A. Radio Cluh, 9th & Cedar Sts...St. Paul, Minn
9 CW  Arthur John Willing, 325 Monroe Ave er Forest, Il. 9 MK Wm. V. Kirkpatrick, 116 N. 14th St...Richmond, Ind.
9 Cx Willlam P. Willing, 610 N. Qrove 8t....0ak Park, IIL. 9 ML  Kenneth McLead, 2856 St. Vincent Ave...St. Louis, Mo. 9 AAD Edward J. Doyle, 1440 Chase Ave..... ... Chicago, IU.
9 BK Raymond F. Fowler, 211 E. Clinton St..Frankfort, Ind. 9 MN  Marvin Messfng, 213 W. Salena St.. .Freeport, I11. 9 AAL George H. Frank, 2957 Raclne St. . .Chleage, IN.
9 DD Henry G Lindwall, 1020 Oak St....... Winnetka, I1l. 9 ND  Alex J. H. Smith, 765 Vernon Ave.......QGlencoe, I1l. 9 AAU Carl Klonk, 3148 Halliday Ave... 8t. Louis, Mo.
9 DG The State Falr, Adams & Dearborn Sts....Chicago, Il. 9NK E. B. Yates, 1415 Jonqull Terr..... ...Chicago, I1l. 9 ABM  Wilbert Brown, 4815 Culioma Ave. ....Chicago, Il
9 DN Popinl & Haupt, 31 Morgan St....... West Ldberty, Ia. 9 NL David L. Waters, 418 2nd Ave........ ...Albla, Ia. 9 ABV Ciifford H. Rogers, 228 E. 6th St....Hutchinson, Kan.
9 DV Homer U. Bishop, 210 E. 4th Ave....... Neenah, Wis. 9 NT  John C. Sampson, 8029 Eads Ave.......St. Louis, Mo. 9 AC] Chicago Rad. Assemhly, 2512 Blue Isl. Ave., Chicago, .
9 DY Boyd W. Nestlerode, Jackson & 17th Sts..8toux City, In. 8 NY Francis W. Ewing, Wooderaft School...... Culver, Ind. 9 ACK Jobn Sauer, Jr.,, 174 Martln St....... Milwaukee, Wis.
9 DZ S8t. Jobm's Military Academy............ Delafield, Wis. 9 OF Charles L. Krapf, 216 Myrtle St........ Waukegan, Ill. 9 AEL Richard T. Taggert, 247 N. Monroe St, Mooresville, Ind.
9 ED  Robert C. Qrozier, 100 N. Grand 8t...... Chariton, Ia. 9 0J David R. Dunlap ................... Westboro, Mo, 9 AEM Leslle E. Hart, 1027 Maln 8t........ Richmond, Ind.
9EF Glenn Edwin Vogel, 249 8. Wayne St....Danvllle, Ind. 9 OL  D.A.R. Rad. CL of Menomince, State St, Menominee, Mich. 9 AES Bert. W. Huevelman, 3141 N. Sawser Ave. .Chieago, Il
9EI Joseph C. Anderson, Qlengarry Farm..... Lexington, Ky. 9 0OV L. E. Oidfield, 38 Thacher Ave........ River Farest, I1l. 9 AFL Carl 8. Tunwall, 24-26 8. 9th St...... Ft. Dodge, Ia.
9EM Guy L. Beech, 214 W. Washington St.....Clarinds, Ia. 9 OW FElder W. Bates, 430 E. 110th Pl....... Chicago, 11, 9 AFL  Gerald Hoffman, 5124 Maple Ave........St. Louis, Ma.
9 FB Clarence F. Cornish, 2904 Thompson Ave.,Ft. Wayne, Ind. 9 PB H. D. Barton, 107 E. Franklln St..Crawfordsville, Ind. 9 AFR Central Illinois Radio Club....... .. Springfield, TN,
Sk Norval Rlchardson, 5058 N. Lincoln St...Chlcago, IIl. 9 PF Robert A. Pence, 4120 Gulford St....Indlanapolls, Ind. 9 AFW Dale E. Halloway ..................... Churdan, Is.
9FM  Sidney J. Blum, 8930 Campbell St....Kansas City, Mo. 9 PG  Conant Manning, 431 Linden Ave....Highland Park, 1. 9 AGG Harold G. Cutler, 11814 Richmond Ave..Richmond, Ind.
9 F0  Findley Elee. Co., Inc., 216 8. 5th 8t, Minneapolis, Minn. 9 PK  Ph{ Kappa B8igma, 3420 Michigan Ave....Chicago, JI. 9 AGO Franeis C. Mlller, 1807 8. Adams Bt Marion, Ind
9 FP  Chris. B. Stelle, 1212 E. Madlson St..South Bend, Ind. 9 QK  Ray Hecht, 5612 Kenwood Ave........... Chicago, 1. 9 AHH R. H. Willlameon, 715 8. Iowa Ave. agle Grove, Ja
S FR Joy and Kelsey, 4031 W. Kinale 8t....... Chicago, Il. 9 QN Austin High School, 5417 Fulton St......Chleago, 11l. 9 AHQ Clarence H. Phillabaum, Fast 6th St.
9 FV  Allen Thomas Law, 2915 Douglas Pl......Denver, Colo. 9 QE Ivan J. Bulock, 1004 North Ave...... Falrmont, Minn. 9 A1D  Graham L. Tevis
8 FW  Qrover Boyd Hamen, 810 Cowles Ave........ Jollet, 1. 9 QR W. M. Enslen, Jr., 2218 Fairfield Ave..Ft Wayne, Ind. 9 AIZ Harvey Hall, 1731 Winona S8t... ¢
9 FZ Randsll C. Ballard, 4454 Sheridan Rd....Chicago, Ill. 9 QX Fred W. Caleson, 244 W. 7th 8t........ Superior, Wis. 9 AJM  George A. Laney, Y15 E. Tth Bt.....
9 GA Ermest H Gager 1318 Eddy 8t........... Chicago, J1. 9 RB  Robert W. Burns, 135 E. Suttenfield St..Ft. Wayne, Ind. 9 AJO Frank E. Hutton, 5040 Wernon Ave 2
9 GE Motor Boat Plerro, 606 Best Bldg...... Rock Island, III. 9 RC P.M.Clarke & R.D.Wahlstrom, 1711 Estes Av,Chicago, I1. 9 AJW Ralph T. Woodruff, 649 N. 37th 8t.. K 8t Louls, IT1.
9 GF Arthwr Eikins, 4933 Vincenmes Ave....... Chicago, 111. 9 RE Wilber E. Menigan, 1824 Market St...Logansport, Ind. 9 AJX Paul F. Black, 514 8. Malm 8t.......
9GH E C. Varney, 608 K. Tth St..White Bear Lake, Mino. 9 RD  John Henry Kemmett, 1953 LaCrosse Ave...Chicage, I, 9 AJY Walter J. Hammond, 712 . 7th St
9 GK  The Relneke Co., 117 Broadway ........ Fargo, N. D. 9 RF  Frederick Lincoln Shaw. 3411 15th St....Denver, Colo. 9 AKO Wilbert Lindwall, 4916 Lowell Ave.
9 GL  Charles Triteline, 4321 Carrell Ave. .Chicago, TIl. 9 RM  Willlam H. Earle, 1621 River 8t...... Towa Falls, Ia. 9 ALB  French H. Willls, Box 84 ........
9HA  Jobn Lackey, Maln 8t............ . .larlan, Ky. 9S8 Snelllng Rad. Cl., 3115 Bnelling Av.. . Minneapolis, Minn. 9 ALW R. L. Van Osdol, 304 E. Lincoln Way....Morrlson, Il
9 HC James P. Wilson, 41194 DeTonty St.....St. Louis, Mo. 9 SE  8aynor August Schink, 18 Maln St.. .Chllton, Wis. 9 ALX Stanley Tollman, 5346 Patton St...... St. Louls, Ms.
9 HD Robert S. Hale, 784 N. Pine Ave........ Chleago, Ill. 9 SH  Richard 8. Reynoclds, 454 60th 8t........ Chlcage, T1. 9 AMH Albert E. Bathlany, 601 Monmouth Bt....Newport, Ky.
9 HE Edwin L. Murrill, Second Ave... 98) @. F. Qrossman, Carroliton Radlo Shop, Carrollton, Mo. 9 AMJ Edw. A. Ramsey, 108 H. College Ave. . . Assumptlon, ).
9 HE G. R. Hammond, 219 8. &8th Ave......... Oelweln, Ja. 980 Geo. fl. Goddard, Jr., 4370 McPherson 8t., St. Louls, Mo. 9 AMM Boy Scouts of America, Camp Cheaugue. . . .Palstine, 111
9 HF  Roy Se. of Am., Maln & Disision 8ts...E. St. Lonis, TIl. 9 8P  Sewell P, Wright, 408 W. Monroe St....Springfield, T 9 ANA  Louls A. Wollaeger, 2728 State B8t.. Milwankee, Wis,
9 HQ  Harold Jay Griffin, 4620 Wakely St....... Osiaha, Neb. 9 8R  Engel & Appling, 5668 E. 4th St........ Newport, Ky. 9 AOT Abe QGinsburg, 3928 Ploe Grove Ave. . ..Chieago, DNl }
9 HS Walter Bissell, 502 MclIndoe St..... ..Wassau, Wis. 9 T0D  Hobart D. Ashlock, 87 W. Pleasant 8t. Noblesville, Ind. 9 APC Arthur Poole, 241 Melrose Ave.. .. Kenilworth, I,
91B Earl Stout, 713 8. Fiorence St Taylorvllle, 1. 9 TE  Anthony J. McEntee, 244 Qreen St........ Tipton, Ind. 9 AUP Herbert P. Dalton ................c.... Kirkland, IN.
9 IC Albert E. Jeftrey, 5327 Rilis Ave.......Chleago, ll. 9 TF  Richard A. Gatzek, 817 8. 5th 8t......Richiwnd, Ind. 9 AWM Lloyd V. Berkner, 117 E. Summit St..Sleepy Fye, Minu.
9 IG M. W. Swanson, 1242 N. Knox Ave.. Minneapolls, Minn. 9 TI Irving T. Patridge ............... ..Miibank, S. D. 9 AWD F.A.Metcalf, Jr.,, 700 Oak 8t..Steamboat Springs, Cale.
O IT Herbert D. Norvell, 1127 Arrow Ave....Anderson, Ind. 9 TK  Ralph FEdgar Foss, 1321 E. 53rd 8t...... Chicago, M1. 9 AZS Frank Stude, 2023 Lincoln Ave........... Chlcago, INl.
9H Walton H. Boxler, 4451 Westminister Pi..St. Louls, Mo. 9 TL  Willlam Turner Lewis, 1832 Park Ave..... Racine, Wis.
911 Q. Dewey Bauer, 2183 Welisver Pk. Ave., Ft. Wayne, Ind. 9 TR Riehard H. Burr, 1300 Qrattam St...... St. Louis, Mo. 9 BAA Clifford Shoenhardt, 2251 B 8t....... Granite City, Ill.
9 IL Robert B Schwab, 1637 Parkslde Ave....Chlcago, NI. 9 UC C. W. Kronmiller, 2908 Welsser Pk Av., Ft. Wayne, Ind. 9 BAB Frank Whitson, 4431 Blalr Ave......... §it. Paul, Mo.
9 IM Donald A. Weller, 4386 N. Lowell Ave....Chicago, I1l. 9 UB  Charles L. MacBrace, 8813 Buffalo Ave..8. Chicago, IU. 9 BAC Alfred A. Btephenson, 788 68th Ave....West Allls, Wis.
9 IW Adolph H. Haupt, 2442 Ogden Ave........ Chicago, . 9 UP A. J. Zeithammel, 1356 S. Keeler Ave.....Chicago, I1l. 9 BAD Robert and Donald Cassels............ Ellendale, N. D.
8 IX West & Dedricks, 1404 Michigan Ave..Manltowoe, Wis. 9 UE  Jackman Elec. Co., 924 Central Ave....Fort Dodge, Ia. 9 BAE Damon C. Borders, 1328 Olive St.. Indianapolis, Ind.
91J  Arthur L. Plerce, 1109 Ferry St........ LaCrosse, Wis. O UM George L. LaPlant ............... .St. Anthony, Ia. 9 BAF C. Gliford Peterson, 401 S. 9th St Braloerd, Minn.
9JB Walde E. Propst ............. ....Ceneva, Neb. 9 UN Clyde E. Wiley, 28 Parker 8t............ Tuscola, Il. 9 BAG Frank E. Smolek, 4452 8. Troy ..Chleago, I,
o J1 Lawrence Dutton, 940 37th 8t Milwaukee, Wis. 8 U0 Roy L. Black, 1271 §. Lincoln St........Denver, Colo. 9 BAH FHarold H. Haflstone, ¢44 Orlent Ave. .. Carlloville, Il
9N Leonard 8. Stenerson, N. Grand 8t........ Ames, Ia. 9 VA William C. Moore, 1009 19th St...... Manltowoe, Wis. 9 BAI Bernhardt Brabender, 414 5| 5th 8t....Evansyille, Ind.
e 1X Ned Van Campe, 6539 Greenwood Ave.....Chleago, IIl. 9 V@  John Lindsay Greene, 1307 4th St.. ..Louisviile, Ky, 9 BAJ [Eimer Everett Herring, 509 N. 2nd St Marshalltown, Ia.
- KY Fdmond B. Mangan, 6828 Lafin 8t...... Chleago, III. 9 VK F. H. lester, 1155 Wisconsin Ave.. .. .. Ouk Park, 11l 9 BAK Virgll E. Thomas, 111 8. Dix 8t........ Muncie, Ind.
4 Kal Lauton Biddle, 442 N. Boston Ave...Indlanapolis, Ind. 9 VI Hale Talmage Cottrell, 1214 Allen St..Owensboro, Ky. 9 RAL Rov Willlam Pratt, 611 Pleasant 8t. . Rockwell City, Ia.
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Kansas City, Mo. 9 BJU A. J. Aleksonis, 1330 -3. Victory St...,Waukegon, IiL

9 BAM Walter Henry Dryden
.Denver, Col. 9 BJV  R.H.Hardeubergh, 1017 N.Logan Av..Mlnneapolls, Mino

9 BAM F. A. Burrows, 223¢ Glddln‘s st.

. .Fredonia, Kans. 9 BFD John H. Pendleton, 414 Hardesty St.
..Chicago, 11l, 9 BFE Laurence C. Hicks, 1000 Grant 8t..

9 BAN James B. McPherson, 524 S. 7th 8t....Bralnerd, Mina, 9 BFF¥ L. B. Pelletier, 2521 Ridgeland Ave. .Berwyn, Il 9 BIW Herbert W. Wengell, 48168 N. 3rd Ave Omaha, Neb.
9 BAQ Lewis W. Sleck, Jr.,, 2000 Benton St....S8t. Louls, Mo, 9 BFG Robert IL Phiilips, 123 8. 4th St.. .Clear Lake, Is. 9 BJX Lloyd N, Wilhelm, 4408 Faroum 8t...... Omaha, Neb.
9 BAP  Roger D. Brunn, 402 Cortlandt 8t.......Waterloo, I, 9 BFH Everett B. Roblnsou ............ . .8herldan, 1ll. 9 BJY Charles Q. Wagner, 208 W. 6tb St....... Chicago, 1l.
9 BAQ Clark Chandler, 1304 1st Ave. W..... Cedar Rapids, Ia. 9 BFI Elroy Barnhart, 817 N. 1st 8t........ Aberdeen, 8. D. 9 BJZ  Alfred H. Beech, 240 E. Maln St.....Sleepy kye, Minn.
9 BAR Earl George Baugher .............. .Farmington, Ia. 9 BFJ Jumes R. Frigon, 834 8. Kenllworth Ave..Oak Park, LIL
9 BAS Carl H. Kaempfer, 332 4th Ave.......West Bend, Wis. 9 BFK Fred G. Harlow, 2518 Magazine 8t...... Loulsville, Ky. 9 BKA Carl H. Phillips, 1031 8. Emerson St....Deorer, Colo.
9 BAT W. G. Congram, R.F.D. No. 8, Box 7..Francesville, Ind. 9 BFL Ora J. Coppock, 9 Court 8t.............. Tipton, Ind. 9 BKB M. C. Rogers, 23 18th Ave. N. E.....St. Paul, Mion.
9 BAU James L. Fetters, 518 N, Second St..Marsbulltown, 1la. ® BEM Gerald F. Hiday, 1909 Holloway 8t...Indianapolls, lnd. 9 BKC Walter E. Zube, 1208 8. 5th St........ LaCrosse, Wis.
9 BAV  Everett W. McQuillin, 701 8. 7th St.. .Brulncrd. Minn, 9 BFN Cliford McNally, 1048 Hamiiton Ave..lndianapolls, Ind. 9 BKD Francls J. Beck ........ccevenneenn Ortonviile, Minu.
9 BAW Boscoe B Pugh ..........cc0.n.. ..Allerton, 1l. 9 BFO R. A. Bruden, 1814 E. 1st St.......... Duluth, Mion. 9 BKE Lerin C. Colllns, 4456 N. Monticello Ave., Chlecago, IH.
9 BAX Burton Fraok Miller ... .Coloma, Wis. 9 BFP W. A. Mivelaz, 2218 Broadwuay T. V. Deliaven, 1134 8. Washington 8t..Denver, Colo.
9 BAY Willlam R. Perry, 787 Callfornla St. Columbus, Ind. 9 BFQ Gordon F. lalng ........... . . D. Earl William Lewis, 614 Williams 8t.....Moberly, Mo.
9 BAZ John Bernard Wathan, 1874 S. 8rd St....Chleago, I, 9 BFR James W. Van Schaick ... Raymond Rathert .................

9 BF8 E. Trolander, 4139 Pillsbury St. Arthwr H. Cbandler, 506 8. Maln St.
SBBA BeD A O ...vvrvnrenenrnenenn LaCrosse, Wis. 9 BFT Raiph L. Huu:hluson, 3156 Dayton Ave.. .8t Paul, Mion. 9 BKJ John P. Morton, 600 Lake Ave.. . White Bear Lake, Minn.
9 BBC L. E. McDonough, 1845 Carroll Ave..... St. Paul, Minn, 9 BFU George Ball, 210 Kellogg Ave.............. Ames, Is. 9 BKK Robert D. Baughman, 711 E. lbth St. . Kansas Clly, Mo,
9 BBD Gerhardt Palmer MWalseth ............ Ortonville, Mion. 9 BFV  Oscar Borwth, 1521 Farnam o .«..LaCrosse, Wis, 9 BKL Merle A, Plummer, 617 W. 8th Ave....Cedar Raplds, Ia.
9 BBE Jobn 0. Weaver, 428 Tont) St........... laSalle, NI, 9 BFW Francls P. Keegan, 3323 Q [ S Omaba, Neb. 9 BKM Ralph W, George, 1812 Arkansas Ave....Wiehita, Kan
9 BBF Ernest T. Sperling, 11 8. Jefferson St..New Ulm, Minn, 9 BFX Arthur J. Maus, 2339 Cullom Ave........ Chicago, IIl. 9 BKN Mlles 8. Cuoper, 1716 Selby 8t......St Psul, Mina.
9 BBG Kimo Welsenbeyer, 1523 Jefferson St...QGreat Bend, Kan. 9 BFY Orestes Rundhough, 922 Hood 8t........ LaCrosse, Wis, 9 BKO E. L. Dillard, 300A East 33cd 8t....Kansas City, Mo,
9 BBH E. G Hackleman, 5438 Lowell Ave...Indlanapolis, Ind. 9 BFZ Jesse L. Worden, 8916 Eggleston Ave....... Chicago, Lll. 9 BKP Harold R. Dornquast, 205 Kront St....Owatonna, Minn.
9 BBI  Albert Kabn, 1089 Riverside Dr...... Soutb Bend, Ind. . 9 BKQ James M. Morris, 116 Gasklns St......Harrisburg, 11
9 BBJ J. R. Freyermuth, 615 E. Lincoln Way, South Bend, Ind, 9 BOA Edwin E. Morgan, 646 Adams 8t........ Oak Park, TI. 9 BKK Mike August Podhern, Box 85........Wood River, XIL
9 BBK Emil Wetxler, 2916 Cherry St...... .. Mllwaukes, Wis. 9 BGB Herman A. Bahr, 643 19th 8t.... - .Oshkosh, Wis, 9 BKS Byron Carlisle, 1308 Montgall Ave....Kansas City, Me.
9 BBL Raiph Schwarts, 710 Webster St.........Kokomo, Ind, 9 BGC Theodore G. Vaky, 212 Columbla Ave...Champaign, Il 9 BKT Nosl W. Harman, 711 N, 28th St. . .Omaba, Neb.
9 BBM E H. Potter, Jr., 526 N. Main St..... Soutb Bend, Ind. 9 BGD lrving IL Cobn, 110 Danlel 8t....... Kendalville, Ind. 9 BKU Sam F. Bowlby, 213 N. 10th 8t LaCrosse, Wis.
9 BBN Wisconsin Rud. League, 1227 Center 5t, Milwaukee, Wis. 9 BUE Bterling Electric Co., 33 8. 5th St..Mioneapolis, Minn, 9 BKV Alfred W. Kruse, R. F. D. No. 2.......Alosster, S. D.
9 BBO K. K. J McDermitt, 424 lﬂblonw Ter...South Bend, Ind, 9 BGF Edward H. Cook, 1010 W. Wayne St..Fort Wuyne, 1nd. 9 BKW J.A.Ostrand, Jr.,184 Arthur Av..S.E...Minneapolis, Miou,
9 BBP Desn Hurdests, E. Lyons 8 .8wayaee, Ind. 9 BGQ  Sylvester B, Parr, 2119 Lothrop St.. ..Omaba, Neb. 9 BKX Victor H. Schleuder, 805 8. Wash. 8t., New Ulm, Mion.
9 BBQ 8. J. Holland, 2101 Llneoln w., 'w. . South Bend, Ind. 9 BGH  Jerry P. dillett, R. R No. 2............ Rippley, Ia. 9 BKY Herbert Qrabam, 258 8. Locust St.....Valparaiso, Ind.
9 BBR Jorsph A. Brence, 1428 Adams St...... Waukegag, I 9 BGI Evon M. Cbristéson, 718 8. st 8i... Eagle Grove, In. 9 BKZ Robert A. Wolfe, Park Ave ............. Bradford, 1Ll
9BBS Anton Mix, 1414 Adams St......... . Waukegan, Ll 9 BGJ Thos. A. Maxwell, Jr., 644 N. 24th St. .Lincoln, Neb.
9 BBT Thomas James Keogh, 435 15th Ave....... Clinton, la, 9 BOK Ricbard Leonard Duncan ............ Hancock, Minn. 9 BLA Davld D. Jacobs, 1012 W. Church St...Champalgn, IN.
9 BBU Antone Arnold, 208 Gary St........Menominee, Mich, 9 BGL Durant T. Rice, 1321 S. 35th Ave. .Omaha, Neb. 9 BLB  Virgli B. Ayer, 4322 Virginla Ave. . Rosedale, Kan.
9 BBV George Meivin Dunn ................ Brosdlands, 11, 9BGM Davwe C. Fitz .................... Dallas Center, Ia. 9 BLC L.M.Clcarwaters, 411 N.Salisbury 8. W, Luhntle Ind.
9 BBYW Jack Forrest, 312 Ottawa Ave............. Dizon, Il 9 BGN Keaneth Van Atta ................ West Liberty, In. 9 BLD Fred W. Klnsey ........... - MeLean, 111
9 BBX Charles Speedle, 1327 J St............. Lincoln, Neb, 9 BGO B. C. Lindsay, 5013 Washburn Ave. . Mlnneapolts, Mino, 9 BLE Joseph C. Blalr, Jr., 801 Michigan Ave....Urbana, TIl.
9 BBY Wayne McDougal, 1004 % Nicallet St., Minneapolis,Minn, 9 BGP Orville Crawley ...................... Danrille, 1nd. 9 BLF Harold R. Relse, 1545 25th St. . ‘Rock Island, Il
9 BBZ Laslle Harlan ..................o0.u. Hiilsboro, Ia. 9 BGQ  Albert Jobo Schroder, 61 W. 112th St....Chicago, Il 9 BLG Earl 0. Jansson, 5888 Bartmer Ave......St. Louls, Mo.

9 KGR Willlam Trelease, Jr,, 804 S. Lincoln Ave..Urbana, Il 9 BLH Russel C. Smart, 104 Brown St. . Columbus, Ind.
9 BCA Jobn G. Kuespert, 1218 S. Fellows St..South Bend, Ind. 9 BGS Lawrence K. Baker ........... 3 .Falrfag, Mo. 9 BLI Robert E. Stanton, 227 Broadway......... Denver, Colo
9 BCB Roland Q. Palmer, 144 E. 16th St.,Chicago Helghts, ll. 9 BGT P. Loyet, R. R, No. 1, Jersey Ridge Rd. Duvenpon Ia. 9 BlJ John Edward Lett, 1075 8. Emerson St...Denver, Colo,
9 BCC Dwight Jones Stebbins, 114 W. 10th St..Morrls, Minn, 9 BGU Arthur Rekenthaler, 822 21st St. .. Milwaukee, Wls. 9 BLK George R. Underwood, 621 N. L St..College View, Neb.
9 BCD Bendix J. Studeman, 802 8. 6th St.........Lyons, In. 9 BGV Ray Matthew Hurdlnz, 804 20th St..... Des Molnes, Ta. 9 BLL Ogle Limon Hall, 707 8. Third St......Boonville, Ind.
9 BCE M. C. Sisney, Jr,, 411 Sycamore St....Carbondale, 11l, 9 BGW Ernest Qrey, 1234 W. 36th 8t...... Indlanapolis, Ind. 9 BLM Ray J. A. Lowden, 211 E. Seymour St....Munecie, Ind.
9 BCF Elmer A. Gunther, 514 8 11th Ave...Fort Dodge, In. 8 BGX Oscar F. Bleckert, 512 8. §th St......Aberdeen, 8. D. 9 BLN Clifford Blssman, 4832 N. Sawyer Ave....Chleago, IL.
3 RCG Clarence A. Myers, 324 W. 15th st...Connersvllle, Ind. 9 BAY W. N, Sweetland, 108 N. Bradley St..Indlanapolls, Ind. 9 BLO Joseph R. Tate .............. .....Dorrisvllle, I1l.
9 BCH Erwin A. Rasmussen, 205 N. Park Ave....Oshkosh, Wls, 9 BGZ Paul Ivan Weniger, 413 W, 8th St......... Cresco, I. 9 BLP Leonard P. Mlessen, R. R. No. 2....Hales Corners, Wis.
9 BCI  Arnold Theodore Teeter ............... Hilisboro, Ia. 9 BLQ Eugens Fleld Youog, 155 8. Webster St....Decatur, LIl
9BCS C. C. Messman, 726 Atlanta Ave...Webster Groves, Mo. 9 BHA  George Qrant Kibbee ... .Forest City, Ia. 9 BLR Theo. A. Jobnson, 1018 Arkwright St..St. Paul, Minn,
9 BCK Willlam Crowley, Jr., 800 Grand Ave. .Menomlnee, Mich, 9 BHB Herbert Alexander Lynes, '906 'Nichols St.. .Fulton, Mo. 9 BLS Unlon High School, Madison Ave.... Milten Junctlon, Wis'
9 BCL Richard F. Couoner, 520 E. Elm St....New Albany, Ind, 9 BHC Herman David Elledge 90 oo - Clnclnnntl, Ia. 9 BLT Lawrence B. Smith, 418 N. 7th 8t.........0sage, la.
9 BCM Robert H. Smith, 418 5th St. . ...Ames, 1a, 9 BHD Robert Clalr Kane .... .«...Warren, Ill. 9 BLU Thomas B. Gibbs, 253 Pearl St.......Winchester, [l
9 BCN  Charles Louls Vllley 1100 Irving PI. Racine, Wis, 9 BUE Ralph E. Turner, 419 Cottage Ave..... Qlen Fllyn, 1. 9 BLV Harry L. Frane, Jr., 5414 Delmar Blvd. . .St. Louis. Mo
9 BCO Erlc William Johmson ........ ) uys\"u]e, Mo. 9 BHF Verdon Stones, 571 Harper 8t.. .8t. Louis, Mo. 9 BLW Jack Jomes, RF.D. No. 2............... Liberty, Mo.
9 BCP Jobn Alden Pfau, 222 Clark St... ... Mnnknto. Mion, 9 BHG Warrick Ankerson, 2221 Dayton St.......Chicago, IU. 9 BLX Edward C. Melabolts, 9812 Green Ave...St. Louis, Mo,
9 BCQ Osman Y. Starner, 1009 Fayette Avc..,.EMngham, I, 8 BHH Fred 8. Palm, 8012 W. 29th St .+ ...Clyde, Il. 9 BLY Lyoll K. Smith, 1714 Plymouth st..Mlnncnpolls, Minn.
9 BCR Martio Edwards, 820 E. Oth 8t.......Kansas City, Mo, 9 BHI Jullus Carl Cless, 3831 Juniata St...... 8t. Louls, Mo. 9 BLZ Albin H. Carlson, 1426 A 26th St..... Ft. Dodge, Ia.
9BCS F. E Bollom, Jr, 1010 Washington Ave., Racine, Wis. 9 BHJ Frederick Gabler, 702 W. 8th St. . Coffeyville, Knn
9 BCT C. J. Kriel, 15638 W. Vermont 8t....Indlanapalls, Ind. 9 BMK A. Foster Sheller ... C Dnllu (‘Antar. 9 BMA W. G. Peaslce, 2815 Central Ave. ... Mlinoneapolls, Minn.
9 BCU Edward Rahmer, 11 Shelby Court........Omaha, Neb. 9 BHL Lawreoce Topp, 1033 N. Lawndale Ave. . Chicago, lll 9 BMB Willlam 1luber, 103 N. 14th 8t.......Richmond, Ind
9 BCY Joyee Edison Prather. Oak St. .. ...Mounds, Iu. 9 BHM Truman Van Normam, R.F.D. No. 3..... anervllle, IU. 9 BMC Charles Wise, Box 402......... ..Hopklns, Minn
9 BCW J. A. Slusser, 4211 Bryant St...........Denver, Colo. 9 BHN Qeorge D. Wilson, 411 Osage St....Leavenworth, Kan. 9 BMD Hobert E. Stover, 124 13th St........ Milwaukee, Wis
9 BCX James Emory Smith, 334 W. Cemter St...Slkeston, Mo. 9 BHO Reuben Schultz, RF.D. No. 3, Box 109, .Naperville, IIl. 9 BME Jacob F. Hudlow, 21 8. 14th St...... Kansas City, Mo
9BCY Marlus Plumly ,................... West Liberty, In. 9 BHP  Willlam C. Bliss, 4929 Lotus Ave....... St. Louis, Mo. 9 BMF . Monfort Barr, 8 W. Delaware St....... Knox, Ind
9 BCZ Anton Tomasek, 1322 ‘Lam! s; v.......8t. Louls, Mo. 9 RHQ Dallas W. Jansen, 719 Onelds St....... Appleton, Wis, 9 BMG Robert C. Sallenbeck, 1813 21st St....Des Molnes, Ia.

9 BAR leo Albert Coash, 594 Kimball St........Danville, IIl. 9 BMH Maurice Fletcher, 4308 University Ave...Des Molnes, Ia.
9 BDA leigh Meryl Matthews ... ...MeClure, Ill. 9 BHS A, M. Bullock, 3600 Gladstone Blvd. Kﬂmnn Clty, Mo. 9 BMI Ralph Anderson, 1433 Mattern 8t......Des Moines, Ia
9 BDB QGerard Harrington, 202 N. l.’nh sr. .Richmond, Ind. 9 BHT Mark Waggoner 00 . Waggoner, I1l. 9 BMJ Theodore Grafunder, R.F.D. No. 1....Cottonwood, Minn,
9 BDC Car] Elmer Jobnson, 503 7th Ave. 8..... Wausau, Wis. 9 RHU Fdward Thrash, 113 S Elm St . Chnmpnlxn Tl1I. 9 BMK QGeorge A. Renard, 4000 Hartford St...... 8t. louls, Mo.
9 BDD Willlam Crouch, 708 E. Broadway......Waukesha, Wis. 9 BHV Robert B. Mager, 108 8. Madlson Ave . .LaCrosse, I1l. 9 BML Charles Junn, 6154 S. Ashland Ave...... Chicago, I}
9BDE Charles E. Weigel, R.F.D. No. 138....Jeffersontown, Ky. 9 BHW Robert Pogue, 367 W. Maln St. <+...Danville, Ind. 9 BMM Edward F. Fakter ............. . .Winncbago, Minn.
9 BDF Henry Wllllam Hoffman, 1828 N. Peorla St....Peru, Ill. 9 BHX FErick Winoter, 1538 Marietta St .......... Docatur, TI1, 9 BMN David T. Ferrier, Y.M. C L, O S Sedalls, Mo.
# BDG Albert Merle Goulter, 209 Smith St.. Rockwell City, Ia. 9 BHY Lane M. Axtell, 119 N. 32nd Ave..... .Omaha, Neb. 9 BMO F. D. Joesting, High Sch., (lrove st .Owatonna, Minn.
9BDH Frank Kester ...................... Fik Point, 8. D. 9 BHZ Roy FE. Olmsted, 15 Mles northeast... .. Wauneta, Neb. 9 BMP QGlenn Jacobs, 4324 Colm 8t il i \llnncapolu, Minn,
# BDI Arthur J. Weber, 1415 Dolman 8t...... 8t. Louls, Mo, 9 BMQ Otto Jilek, 1210 Summerville Ave. ... .Mooominee, Mich.
9 BDJ Fallsner Fpstein, 8361 South St..........Kenosha, Wis, 9 BIA  Carl A. Bergfers, 603 Carmey Blvd... .. Marinette, Wis. 9 BMR Florentine Rettlg, Oth St.......... Breckenridge, Minn.
9 BDK Lomir Dytrt, 1707 C St............ Cedar Raplds, Ia. 9 BIB  Harold J. Pansch, 1237 Blaine Arve. . . .Racine, Wis. 9 BMS Ashley Willlams ......... 3 Aurors, Neb.
9 BDL Kendall M. North, 5634 Winthrop Ave....Chicago, Ill. 9 BIC Raymond A. Hindert ..Minonk, Ill. 9 BMT Albert E. Vick ..........0000une. Spring Grove, Ninn.
9 BDM Robert Lynn Bunch, 519 N. Monroe St.....Decatur, 1. 9 BID Elvls Guy FoleF ............00000ens.n Falrfax, Mo, 9 BMU Wllls W. Wick, 300 Huron Ave....... Sheboygen, Wia.
9BDN Jullan A. Parvin .................. .Avondale, Mo, 9 BIE  Robert D. Ferree, 23 8. Fim St....Wehster Qroves, Mo. 9 RMV Leonard B. Moeller, Humboldt Ave. . .St. Paul, Minn.
9 BDO R. E. Qroetsinger, 101 W. Maln 8t..... Chilton, Wis. 9 BIF Edwin F. Havens, 1307 Des Moines St..Des Moines, I Fred. L. Palmer, 211 8, 13th St.... ndependence. Kan
9 BDP Vance Phillips, Missourl Military Acad..... Mexlico, Mo. 9 BIG  Robert Dunrville, 3144 8. Grand Ave. Louls, Mo. . Charles E. Knudsen, 782 Cramer st . Milwaukee, Wis,
9BDQ Fmmete E. Browo ......... . .Blocton, 1a. 9 BIH Edward J. Hass, 4934 Augusta 8t.......Chicago, III. 9 BMY Clement R. Robt 1437 Wi fn St..Raeine, Wis
9 BDR Harold M. Pirle, 421 llth Ave, s ort Dodge, Ia. 9 BIT  Rudolph Bostleman, 28 Elmwood Ave. LaGrange, I1I. 9 BMZ Gervest R. Marsh, 1050 Buena Ave.......Chicago, Il
9 BDS Flmer Phil Lind, 213 8. Mlddle St..Cape Glrardeau, Mo. 9 BIJ  Orin Louls Denton, 211 Foraday St....... .Peorfa, IIL,
9 BDT Darvid W, !‘en’oe, Mafn 8t......... ... .Bargent, Neb, 9 BIK  Andrew Q. Woolfries, 510 Sumner 8t.....Waterloo, Ia. 9 BNA Harvey H. Dezols, 335 8. Taylor Ave....0ak Park, IIl
9BDU Henry C. Myers, 1731 Wnashington St... . Lincoln, Neb. 9 BIL Rusmsell A. Andrews, 2345 Geddes Ave..... Decatur, TIl. 9 BNR  George J. Mueller, 890 Farwell Ave. .. Mllwaukee, Wis.
9 BDV  Faltine K. Blllau, 5855 Dewey Avec..Indfanapolls, Ind. 9 BIM Harold R. Lisenby, 411 W. Green St. .Champalgn, Il. 9 RNC Emll Bray, 1308 F. 19th St........ Indianapolls, Tod,
9 BDW Andrew I, Brandall, 3923 N. 17th 8t....Omaha, Neb. 9 BIN J. F. Schoffuan, 66 Lyndale Ave. \Hnnenpolla, Minn. 9 BND Don R, Selb, 8127 S. 4th Ave..... Minneapolis, Minn.
9 BDX Wllilam C. K. Irwin, 964 8. Sixth St..l.oulxvllle Ky. 9 BI0 Philip B mdd]eton. 519 8. Eastern St..Eagle Qrove, Ia, 9 BNE Charles E. Nichols, 283 N. Main St...... Tipton, Ind.
9 BDY William P. Spaln, 3812 W. Ohlo St. . Chlmxo. . 9 BIP Willlam Morel Stolle .................. Mokane, Mo, 9 RNF E.A.Schwegmann, 7401 Manchester Av. . Maplewood, Me.
9 BRDZ Henry Stubenrauch, Jr., 8118 Park Ave., Kansas City, Mo. 9 BIQ Frank Romadka, 1403 W. Rnndolph St....Chicago, TIl. 9 BNG Cyrus R. Trultt, Box 623.............. Novinger, Mo.
9 BEA Robert D, Wuhlstrom 402 F. John 8t..Champaign, Ill. 9 BIR  Robert Farl E:mon 2041 Lafayette s: . Denver, Colo. 9 BER C. Christopherson, 1000 S. Phillips Av,8loux Falls, 8. D.
9 BER Linton H. Flocken, 207 E. Oregon St..... Urhana, III. 9 BIS  Charles Wood, 639 15th Ave........ Cednr Raplds, Ia. 9 BNI Wm, B. Beemish, 2611 8. 3rd Ave. . MIinneapolis, Minn
9 BEC Marvin A, Nash, 1700 E. 13th 8t. .Muncle, Ind. 9 BIT Tom Bterling Clark, 1260 Jasper St. . .Decatur, I1l. 9 BNJ Robert N. Flint, 1119 N. 8th St...Independence, Kan
$ BED Leslle B. E«lnztnn, 4412 Farlin Ave. St Louis, Mo. 9 BIU Earl B. Sutherlin, Route No. 1... .Bainbridge, Ind. 9 BNK H.W.McKenale, 2744 8. Blaisdell Av.. Minneapolls, Mina.
8 BEE Forrest F. Spencer, 219 Flm St....... 9 BIV  Benjamin J. Pnlon 506 W. 5th 8t..... Winona, Minn. 9 BNL Oreon K. Timm, 2635 Sutton St....... Maplewood, Mo.
9 BEF  Willlam Rundell, 236 Wesley Ave. ... 9 BIW  Leon F. Hammarley, 404 F. 15th St..Kansas City Mo. 9 BNM Alfred G. Diehl, 362 19th St......... Mitwaukee, Wis.
9 BEG Ivan Lester Inghram, 512 Third St.. st Liberty, Ia. 9 RIX  Theodore C. Jacoby, 801 W. Oaklnnd 8t. .Kirkwood, Mo. 9 BNN Rockford High School Wireless Club, S. Madison St.,
9 BER  Chester E. Wolff, 818 E. Burnett Ave...Loulsrille, Ky. 9 BIY Harris Hall Quick, 830 Walnut St... (‘onnemvllle, Ind. Rockford, I11.
$ BEI Board of Edueatlion ................ Mason City, In. 9 BIZ Foward Powers, 127 Jeferson St..... ...Toulem, T, 9 BNO Willlam E. Johnson, 318 N. Morz:ln St.....
9.BFEJ Raymond Kohl, 3124 Edgar St... .. Maplewond, Mo. 9 BNP Walter Q. Elle, 7508 Mtinnesota St....
9 BEK Thomas Dudman, 281 Sumner 8t........ Galeshurg, 111. 9 BJA  Merwyn H. Reed, 1103 6th Ave......... Sterling, TI1. 9 BNQ Theron A Omn, 126 N. Main St ......
9 BEL Hliland Belford Fillmore, 386 Hendes St.....Figin, I, 9 RIR  Leon Travis Noel’ oS .Tarkle, Mo. 9 BNR Kenneth Blakely, R. B. No. 3......
9 BEM Aogust R. Ryan, 2347 8. 10th S8t. .. 8t. Louls, Mo. 9 BJC Carlisle, 1808 Montznll Ave Knnsm City, Mo. 9 BNS Alfred E. Hasemann ...............c...
9 BEN F. W. Scholl, .Jr., 3305 N. Meridian 8t.,Indianapolis,Ind. 9 BID g 1210 8. Lincoln 8t..Aberdeen, 8. D. 9 BNT Earl Atkison, 208 N. Locnst St...... - .
9BEO Russell H. Miller ................ . .Bheridan, N1, 9 BJE ‘SNNEEEEEENZG rO8 Wartburg College.. ... . In. 9BNU Bro. of St. Andrew, 318 E 1st Ave Oclnloosa Ia.
9 BEP John Gilhert Princell, 218 Birchwood Ave..Loulsville, Ky. 9 BJF 9 BNV Frederie 0. Hall, 107 8. 8th Ave.. . Can'.om Im.
9 BEQ Verver Rogers, 3250 Bryant St..........Denver, Colo. 9 BJG 9 BNW Boone National Bank, 812 8th St. .Boone, Ia.
9 BER . Raymond Owen Wiss, Srd 8t............. Villlsea, Ia. 9 BIR OBNX fenry J. Engelman ................ range City, Ia.
4 BES Earl W, Springer, R.R.-H, Box 384...Indianapolis, Ind. 9 BJT 9 BNY .John Buffner, 1312 Willow Ave
$ BET Clayton Marion Powell, 1631 18th St....Boulder, Colo. 9 BRI 9 BNZ Leo Rrough Welch, 115 West St,
9 BEU Harold Arthur DePew, 529 Market 8t....Iowa City, Ia. 9 BIK
9 BEV  Edgar Oscar Hnansen, 2108 Vinton St..... Omaha, Neb. 9 BJL Louils G. Stroh, 708 Cony
9 BEW FEdwin B, Streater, 211 Clark 8t. ... Maukota, Minn. 9 BIM E. Young, Jr., 2290 Co
9 BEX Almon H, Coulter, 1279 \hmon St....... Denver, Colo. 9 BIN 824
9 REY John L. Serogein ... .. 8 .0k, Neb, 9 BIO
9 BRZ Kenneth Dale Fox 8554 o Dnllu Center, Ia. 9 RIP

9 RJQ
9 BFA  Joseph A. Hansman, 1984 Lami St......St. Louls, Mo. 9 BIR
9'BFB  Marcus C. Oshorn, 1030 8. 8th 8t......... Lyons, Ia. 9 RIS

9 RFC  Fdmnnd C, Lipp, 1018 Wilker P! ... .Rnelne, Wis. 9 RIT
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9 BOJ James C. Hyde, 703 E. lyde Park Ave. .St Joseph, Mo. 9 BSZ Donald D. Usher, 3519 University Ave. . .Des Moines, Ja. 9 DVZ Lesile H. Seright, 108 W. 10th §t... ... Plttsburg, Kan.
9 BOK Thomas C. Brown, 1208 E. 1st St...... Duluth, Mian, 9 BTA John M. Pearce, 514 Van Buren St....... Ottaws, I. 9 DWA C. W. Lugar, R. R. No. 1, Box No. 1. .0tterbein, Ind.
9 BOL Robert L. Mellvaine, 204 8. Goodwin Ave...Urbans, Il 9 BTB Tesla Marconi Club, 88th & Nat’'l Aves., West Allls, Wis. 9 DWB Thoburn T. Bender, 216 N. Market St.. . Rockville, Ind.
9 BOM Orrie P. Sayles, R.F.D. No. 2.......... Richmond, 1l. 9 BTC Albert R. 8t. Cyr, 835 Harrison St.. . - Marquette, Mich. 9 DWC Harry Q. Elfring, Center St.......... . Bensonville, I11.
9 BON Clarence H. Brown, 255 Main St. . . Vaulparaiso, Ind. 9 BTD Henry Levy, 6729 Bosworth Ave.......... Chicago, Il. 9 DWD Phillp Iogmanson, R.R. No. 1, Box 76....Winfield, Is.
9 B0OO Johu B. Wisenall, 9 Highway......... -Covington, Ky. 9 BTE John' V. Hoffacker, 9625 Prospect Ave. ... .. Chicago, . 9 DWE Harry J. A, Martio, 14468 Jobn Ave... ... 8t. Louis, Mo.
9 BOP Theodors N. Roaser, 615 E. Pike St. Crawfordville, Ind. 9 BTF  Robert J .Fioney, 2424 Burling St........ Chicago, Ill. 9 DWF Btuart D. Park, 620 8. Douglas 8t.. . . . Springfleld, L.
9 GOQ N. Glifred Garner, 211 E. Front St........ Blair, Neb. 9 BTG Arthur W. Swerine.................. Mahomen, Miun. 9 DWG N. C. Norman, 40 E. Harrison St. .. . Martinsville, Ind,
9 BOR  Noel J. Lawson, 1302 Third Ave. . . .Aberdeen, 8. D. 9 BTH Joseph T. Hazen, 627 Fillmore St.. . .Topeka, Kan. 9 DWH Ear] R. Witzel, Main St..... ... . . . . Creton, 8. D.
9B0S Donald Stacy, Walout & Sixth Sts.... . ... Usage, Ia. 9 BTI George R. Metcalf, 520 Grand A t. Padl, Mina. 9 DWI  Chesaldine & Hartman ..., """ Platte City, Wis.
9 BOT Lee Kammeter, 912 Racine St..... .Jefferson, Wis. 9 BTJ Slebo F. Tebben, 722 8rd St........... Rochelle, 11l. 9 DWJ Walter H. Schultz, 1125 North B St . Richmond, Ind.
9 BOU James Eng, 250 Illnois 8t......... .. . Chicago, Hl. 9 BTK Theodore W. Joslyn, 309 California St... .8ycamore, Il. 9 DWK Alvin R. Ueleke, 301 S. Migh St...... .. . Jackson, Mo.
9 BOV  Merrill J. Swenson, 417 8. 11th St. - Minneapolis, Minn, 9 BTL G, 1. Chatfleld, 1015 Thomas Ave.. Minneapolis, Minn. 9 DWL Frank D. Chapman, 711 §. 8rd 8t ... . Aberdeen, 8. D.
9 BOW Charles A. Swartz, 204 E. 5th St.....Concordia, Kan. 9 BTM Eugene HI, 534 E. Chestnut St..... -...Canton, IIl. 9 DWM Elbert 8. Welch, 518 N. Ploe St....... Seymour, Ind.
9 BOX BMorgen L. Wood, 219 W. Union Sty 4 oronere Waupaca, Wis. 9 BTN Louis P. Welner, 401 E. 4th 8t..... ... Bicknell, 1nd. 9 DWN Willlam Holzhauser, 1518 Hall 8t. .East. St. Louis, Il
9BOY E.C Knight, Box 20 ............ Waupaca, Wis. 9 BTO0 Gustave W. Kornemann, 33835 Madison St. -Denver, Colo. 9 DWO Charles B. Rice, Pearl St............ Mound City, 111,
9BOZ John K. Lowe, 3088 Montgall St..... Kausas City, Mo, g{gg ﬁeleln C. !ﬁ?g, izl gv‘;shlnxlon 8t... ..C&t:]ngpaigné IllD 9 DWP  William W, Vincent, Jr., 712 Pralrle Ave . Kenosha, Wis.
arl W. Miller, Box 12 ....... ... . . ank, 8. D. 9 DWQ John MacCorkle, 4541 Beacon St......... Chicago, 1.
9 BPA  Robert W. Carter, 405 \Whitley St.........JoMet, 1Il. 9 BTR Clyde A. Hummell, 600 E. Chestnut 8t.. ... Canton, 1L, 9 DWR Gordon C. Bloe, 500 Jackson St Negaunee, Mich,
98?3 Homer Ingram, 1480 S. mn’sz ......... Omaha, Neb. 9 BTS Eldridge G. Brown, 1424% Ploe St...... Boulder, Colo. 9 DWS Fred R. Wiley, 1009 W. Springfield Ave. ... Urbana, IlI.
9 BPC  Vietor H. Kauster, Cltizens Bk. Bidg. .. Reedsburg, Wis. © BTT Lewis J McKesson, Box 285. .. . Excelstor, Mlnn. 9 DWT E. E. Richardson, 609 Dirlsion St....Webster City, Ia.
9BPD Darwin B. Apple, Main St..... . . .. Walkerton, Ind. 2 B;e Willlam l: Casey, 5?223511110"5 Ave.., . .8t llﬁu.:s, Mo. 9 DWU Willaw C. Flumt, 855 Water St..... Webster City, Ia.
9 BPE  Franklin Wingard, 635 W. 61st St.... .. Chicago, 1. § BTV NexEaub, p) B B g s Minneapols, Micy IDWV R A Pfankuch, 1117 Sples Ave....Monomines, sict.
9 BPF  Walter C. Bucks, Elmwood .......... Kendallville, Ind. o. High sch., 1 Fremont Aves. . Minneapolis, Minn. 9 DWW W, §, Winfleld, 2115 California St...Ft. Wayne, Ing.
ar agey, R.F.D. No, 1.... . . reencastle, Ind, 9 BTX Gerald F. Smith ........... .. .. . " " Akron, Ia. 9 DWX W, F, Marquardt, 4740 N. Ashland Ave.. .Chlcago, I,
9 BPG  Charles 8. Daggy, D. [t , 3 g
? BPH Kermit C. Erickson, 2641 Plerce St..Minneapolls, Minn, 9 BTY Lambert H. Lynn, 217 Selma Ave. - Webster Groves, Mo. 9 DWY William K. Cole, 242 Mansfleld 8t.... . Ironwood, Mich,
9 BPI  Pearl Munden, 708 W. Jackson St....... Centerville, Is. 9 BTZ Peter Kelzer, 2647 Southport Ave......... Cbicago. IL. 9 DWZ John L. Slegel, 2720 Faram 8t. - Davenport, Ia.
8 BPJ Kenneth !I;i Molté. 208 N. 12lst [, M memnd'lénd‘ OBUA Patriex B .
8 BPK Dorrell Holt, 1345 Pennsylvania St. . .Lawrence, Kan. 14 OFD . ¢ s o8 90 0ie ol 4 5 [ berty, Ind,
9BPL A C Jorgensen, R.F.D. No. 1, Box 14. . Waupaca, Wis. 9 BUB Joseph B. Wagner, Main St....... . .. Wurro.\d,.Mlnn. gg;ég (};{;rolg g g;:,moggb 11,532 E 43rd SL!!”:Chlt)c“o'Wnli
9BPM Ben C. Shilling ............. ... . " Walton, Ind. 9 BUC Roy H. Browniug, 5785 Bartmer Ave. ... St Louis, Mo, ¢ DXC 0rvnlgd Fansoe ¥, ark Ave....... eaver Dam,
; on, 808 8. 1st St.,....... Eagle Grove, Ia.
9 BPN  Everett A. Reimers, 661 ) St. Paul, Minn. 9 BUD Lesle Earl Crosman ................. ... Ogden, Ia. 9 DXD Cole Willlam Ritche 601 E Bth A ¢ &
9 BP0 James Roy Burch .......... eeve.o... . Waggoner, Il 9 BUE W, H. Bussey, 3721 8. Colfax Ave.. . Minneapolis, Minn. 9DXE K. Martin White 4;" W. Main St ve M . "ﬁ]’- I:
9 BPP  Qerald Cunningham, 404 Tenth St Gibson City, II. 9 BUF Leo Weller, 810 N. Minnesota Ave. ... . Hastings, Neb. 3 3 . Maln St., .., ooreaville, .
% 9DXF L. Ben Spooner, 2936 S. 29th Ave. . Minpeapolls, Mioa
9 BPQ Raymond Laurent, Box 232 Erwin C. John, 48 Evans St. ... -8heboygan, Wis. 9 DX@ Gordon E. McPherson, 424 8. 7th St Brainard, M1
9 BPR  Wayne Wilson, 1030 Ridge Ave......... . Rockford, . 9 BUH Jullan A. Palmer, 757 Ave. B......... Gulesburg, 1. 9DXE Nyle & K. Miller, 803 N. Anttons e ":" » K.“
9 BPS Earl N. Schonoor, 1342 W. Pleasant St. - -Davenport, In. 9 BUI Charles J. Schwarz, 83907 N. 25th St. . St. Louls, Mo. 9DX1  Hurold Hur 8;9' B Blnot! ony vo..“n.l‘ °?’- w1:
9 BPT R. E. Peterson, 8237 S. 18th Ave. -Minneapolis, Minn. 9 BUJ Charles M. Guthell, 230 Short St.....Winchester, Ind. 9DX] M L Wil absa Wﬂh ;"d ..... - arine z, iy
9 BPU Kugene Nicholson, 2428 S. 42nd St....... Omaha, Neb. 9 BUK James Wilson, 510 Gary Ave............ Wheaton, Il o iy W o Horio 1817 Darbington 85, Gro 1'3.’01}1 . Ind
9 BPV  John R. Martin, 204 N. Ist St...... Rockwell City, In. 9 BUL Gerrot Vandekamp, 500 University St. .. ... . Pella, Ia. 9DXL Norman 3 0% arlington Ase. . Crawfordsville,
&% 4 lyndon, Min orman L. Jacklin, 218 8. Vermilion St.. . Streator, IIL
8 BPW John G. Waggoner, 2701 Western Ave. .. .. Mattoon, IIl. 9 BUM Bert A. Onsum, Box 98 ......... . - . . Glyndon, 0. o DX Rollin H. Stewart, 3023 Blvd. Bl Tndta lis, 'Ing
3 BPX  Howard Harrison, 432 N. Park St...... . Lebanon, Ind. 9 BUN Robert S. Chamberlin, 777 Marlon St.. ... Deurver, Colo. £ DXN Willlam F Sc‘;a oy 5010'(i AR tm{): oy
9BPY E. M. Van Duwe, Pllisbury Academy.. Owatonna, Minn. 9 BUG Grant K Peterson, 512 7th Ave...... --Sterling, L. g o B4 TR l] B L 413 g aiols Ave. .8t Louls, Mo,
9 BPZ Joseph M. Brown, 17 Bond St.......... Covington, Ky. 9 BUP Pbilip Lawton, 306 W. Lincoln St ... .. Jefferson, Ia. M peold Munson, 412 8. Matn St.. . Kewanee, ILL.
. 9BUQ Glenn K. Hurd, 420 Kansas Ave El Dorado, Kan, ? DXP H.J. P, Perschbacher, 421 Chestuut 8t..West Bend, Wis.
9 BUR Lowell Kelly, . K. No. 3...... ... Russiarlily, Tad ©DXQ Horbert J. Meyer 1 5 Box 25...... .. Plymouth, Wis,
? BAA  Lee Ramsey, Jr., 757 Willlams St........ Deaver, Colo. 9BUS Max Wright, 4232 Farmam St " Omaha, Neb. & DXE Erwin Bach, 322 S, Willard St. ... .. ..Kewanee, Ill.
9 BQB  Robert H. Martin, 815 Cassopolis St. ... .. Elkhart, Ind, Pk AL b o ackson St . Qreen B . Wis. 9DXS Vernes Goldin, 19 12th Ave. N, E. ... Aberdeen, 8. D.
# BQC Charles L. Marvin, 770 Berrlen St......Galesburg, L. g s et 420 g, L "Wichits’ Ken. 9 DXT Frank Schachiely, 7915 & sum it Aves. West Allls, Wis,
$ BAD  Earl Hendrickson, R.F.D. No. 2.... .  Richmond, III. 9BUV Christapher “Hoser Rad. Cl., 2502 Greenvlon Chicago, 1. 9 DXU E. D, Blackmann, 114 S. Gadwell Ave. . Eagls Qrove, In.
9 BQE  Walter T. Abraham, 614 Warren St......Davenport, Ia. D e o ouse (iiad.iCl.; e Chleao Il 9DXV John George Bals, 202 Coleman 8t....... Clayton, Mo.
9 BQF  Jack Musick Hunt, 8112 Woalworth Ave....Omaha, Neb. 9 BUW Arthur Shaw, 7736 Ernst End Ave....... .. Chicago, IN1. 9 DXW  Theodore Hansen, 810 1st St “Rockwell City, In.
9 BQG  Kenneth E. Larson, 705 Berlln St....... Waupaca, Wis. 9 BUX Burt A Collins, 1515 E. 76th PI.. ... ... Chicago, L. g e P 4. BIIOM” ahs-1oo Wy s Winfleld, Ia
® BQH Dasid A. Dreyer, 406 N. Franklin St.. . Kirksvills, Mo, T NoE . ey 57&2 ooy s"é{‘l"dﬁ'.,"c’}':‘ﬁlf" Ind 9DXY P.H.Quinby, Lot No. 111, Benson Gardens, Omaha, Neb.
2 Bl Heary H. Taylor, 604 Judson St........Evanston, . 9 BUZ Roland Boughton, gLl R R ' 9DX2 Georse H. Riggle, 388 8. Peart gt oo™ Denver, Colo,
9 BQJ Warren Knotts, 801 S. Race St.. ... .Qrbana, M.
9 BQK L. P. Rankin, 408 W. Normal Ave.... Fort Hays, Kan, 9 BVA  Lyman G. Swendson, N. Maln St........ Amherst, Wis.
9 BQL James W. Haddock, Elm & 9th Sts. ... ..... Hays, Kan. 9 BVB  Prederick T. Hyland, 618 W. Healy St..Champaign, II. 9 DYA Clarenee H. Powell, 915 8. Western Ave. .. . Mexieo, Mo.
9 BQM David M. Hedlund, 1953 Jackson Blvd. ..Chicago, Il. 9BVC H. U. DeVore, 511 E. Myrtle St.. . Independence, Ksn. 9 DYB Carl McMackin SN IO A B oo owotrind Wyoming, Il
9 BQN Edgar M. Darby ......... ... ... ... " Russell, Kan. 9 BVD Edward J. Purlong .......... - -Perryville, Mo. 9 DYC Kemper 8mith, 813 N. Mulberry St. . Muncle, Ind.
9 BQ0 Clarence R. Shenberger, W. Grant St... --Marengo, 1. 9 BVE Roy Frazler . ... PN e — Bicknell, Ind. 9 DYD Roy Edward Mlller, 425 RBrady St Dasepport, Ja
9 BQP Jack Parham ............... Hickman, Ky. 9 BVF L L. Roblnson, 1024 §. Water St..... . Wichita, Kan. 9 DY.E‘ Elbert M. Shideler . ... ... . ... . . .Manson, Pa.
9 BQQ Delmar H. Hiebert, 4508 York Ave.. -Minneapolis, Minn. 9 BVG Clarence F. Rohlfing ... ... ... ... . . ., Osman, Il. 9 DYF  Charles C. Welker, Pike & Brown Sts .. .Vernon, Ind.
® BOR  Harold Kenncth Fisher, 1801 Mulberry St..Muncie, Ind. 9 BYH Schults & Stanford, 547 Grand St...... .. Delta, Colo. 9 DYG Rudolph Pasternak, 1018 Bay St... . . Superior, Wis.
9BQS A. J. QGraves, 709 Douglas St.............. Ames, Ia. 9BVI J Andrae & Sons Co., 107 8th 8t.S.F. . . Mason Clty, In. 9DYH Clifford H. Hurst .......... .. . " Long Polnt, ML
9 BQT William C. Cramer, 841 Wellington 8t. .. .Chicago, IIL. 9 BV} R. H. Cramer, 2800 74th Court....Elmwood Park, I, 9 DYI Joel Falrman Hanes, 932 Federal St...Masom City, Ia.
9 BQU Fraok A. Miller, 816 Lincoln Ave...... St Paul, Mion, 9 BVK Provise Twsp. High 8ch.,, Madlson Ave... -Maywood, IIl. 9 DYJ Ernest M. Campbell ... . .. . .. Steamboat Bprings, Cole.
# BQV  Ralph C. Stoble, 22492 S. Grand Ave....St Louls, Mo. 9 BVL, Caryl Melntyre ... . ... ... ... ... Belmond, Ia, 9 DYK George T. Fletcher . ... ... . . Steamnboat 8prings, Calo.
9 BQW  Orval Whisman, 1212 Preston St.... . .Rockford, IIL. 9 BVYM Harry G. Barton, 6194 Maple Ave..... . St. Louis, Mo. 9 DYL Elmer John Jaeger, 1828 North Ave.. .. Milwaakes, Wis,
9 BQX IL.H.DuBois, 1018 26th Ave. 8. E. Minneapolis, Minn. 9 BYN Virgil Laferty, 306 S. Pralrle 8t. ... .. Champalgn, II. 9 DYM Carl L. Halden ....... ... . . Stromsburg, Neb.
9 BQY Panl A. Masters, 110 8. 9th St. . ..Fargo, N.D. 9 BV0 Kenneth F. Smith, 1018 Plne St........ Boulder, Colo. 9 DYN D. & M. Koerner ...... . """ Kempton, 11,
9 BQZ Lucy V. Wllson, 827 W. 2nd 8t....... .. Ottumwa, Ja. 9 BVP Kenneth Heagy, 6136 (;.i)wel} Ave. . . .. Indﬁnng:{]lln. I'lzd. gg;g yeb;lﬁl Aia Cﬁol, 131723\:b Ssout!I‘I 8t. o .anmlburg, Dllﬁ.
9 BVQ Norwin E. Pohlman, 1015 Pveratt Ave, .. Lou; e. Ky. . Franc artin, - Lawndale Ave., Chicago, HI.
$ BRA Stuart D. Clayton, 169 E. 111th St...... Chicago, II. 9 BVR Byron K. Pahl, Jamestown College 3 Richard J. Cotton, Minnetonks Blvd. . Deep Haven, Minn
$BRB Albert C. Baldwin' ... ......... .. .. """ Crete, Neb. 9 BVS Glenn L. Treyer ............ N Monroo E. Freemsn, 2196 Canten Ave..St. Paul. Minn.
9 BVT Almo J. Gawbats, 22 Maln 8t. ..East 8t. Louis, Il Norville Joshua Ricb, 308 Monroe St. .. Valparaiso Ind,
$ BRC Carl E. Swanson, 1176 Lincoln Ave. ... St Paul, Minn, . 5
9 BRD Henry C. Harvey, RF.D. No. 4........ . . Harvard, Ill. 9BVU E W. Blom ............. ... ... . . /. Alta, Ia. 9 DYT G. B. Joyee, 3649 Bloomington Ave..Minneapolis, Minp.
#® BRE Alennd'} Muﬂh, C-1 Park Apts. Nl. 9 BVV Danle! H. Sheets, 716 Wheeling 8t... . Kansas City, Mo. 9 DYU Charles J. Butler « . Crothersville, Ind.
9 BRF Harold E. Smithson, 628 1st Ave. .D. 9BVW F. W. Kirchoer, Jr., 1200 E. Wash. St. .Des Moines, In. 8 DYV  Jas. Carroll COMD o o ¥ e tom s o bt tyo.e Paimer, N1

b apolis, Minn, 9 BVX Truman Waters, 407 Cottage 8t....... Whitewater, Wis. 9 DYW Carl Hofman Massot, liséhd;attnn St .8t. Louis, Mo.
....St. Paul, Minn. 9 BVY Norvell A.Canfleld, 662 N.Freeman Ave., Luverne, Minn. 9 DYX Russell Phelps, 1116 Franklin 8t Evansrille, Ind.
Winner, 8. D. 9 BVZ Joseph T. Hood, 1344 W. 83rd St....Indlanapalls, Ind. 9 DYY John Francis Melody, 606 Colunibia Terr. . .. Peoria, I},

9 BRG Clair L. Stong, 86 8. 10th St...
9 BRH John W. Schelen, 1081 Case St.
9 BRI Kllison D. Lynn -

9 RRJ  Rudolph Olson ... .. ... ...11] Bharon, N. D. 9DYZ Paul Vorn Brobst, 1048 Marshall St. ....5t Pan). Minn
9 BRK  Homer B. Ogden, 1518 Spring 8t.....Jeffersonvllle, Ind. 9 BWA Wesley Peterson, Maln & Chicago Sts...... Geneseo, INI.
9BRL lyman B Webb, 420 E. Main St.... New Albany, Ind. o BWB Grant A. Horten, 315 Main 8t.... . . . . Princeton, I0. g 74 Rugsen wiry ... .. . Manson, Ia
9 BRM  Ralph Reed, 315 5th 8t. S. K.... . Watertown, 8. D. ¢ BWC Leo E. Eppard, 3810 High St.. ... . Denver, Colo, 9DZR  Bidonlo Lorensa DuBuctat 3722 Concord P . .éhlcuo'lu.-
9 BRN Willlam H. Myers, 91 Douglas St...... Hammond, Ind. 9 pwp Forest D, Kettering ........ ... . ..Cambridge, I11. 9 DZC Henry A. Holland 445i Magnolia St ”cmmo'm_
? BRO  lewis Hickox, 2123 F. State St........ Rockford, . 9 BWE James P, Kenney, RF.D. No. 8.......,, Falrfield, Neb. g gy walter ‘Friedrich, 100 89tn ot o Mitlwaukes. Wis
9 BRP Howard B. Jennings, 2812 Western Ave. .. - Matroon, Ill. ¢ BWF Francls T. Lallak, 2515 S. Harrison St. Pt Wayne, Ind. 9 DZE Otto W. Taylor '1350 s 8t li'rn.ncl;.ét. . chhlt.u'Knn'
D BRQ Thadus E. Trumell .. ........... ... .AWmity,Mo. g BwQ Clarence B, Raymond ....... ... ... .. Kilbourn, Wis. ¢ DyR  Joseph Clayton Hiss, 208 W 1t St.. ... Newton Kan.
P ERE Jaci pueorpll, RFD. No. 2, Box 155 Cedar Raplds, In. 9 BWH H. Georgs DeKuy .. . . ' ' '] ;Nausa, Neb. 9 D70 E. Reymond Linder, 713 St lonls Ave—k o1 ol
8 BRS  Jack Hunter Duncan, 1857 E. 18th St..Des Molnes, Ia. ¢ BWI Rolla E. Chapman, 115 N. Pearl St. . McLeansboro, Il 9 DZH  Fletcher Willlam K'lna 605.8 Norton P1 2 St. Lou!s' ‘Mo’
9 BRT Ernest Paul Buresh, RF.D. No. 1...... -Fairfax, Ia. g Bwy Roy Hall Elliott, 2915 R St....... . ... Lincoln, Neb. 9DZI Thomas D. Cunmlnghag, A0+ By Are . G, el
8 BRU Arthur €. Klust, 1835 Quincy St.. . Minneapolis, Minn. 9 BWK Reus A. Roose, 1011 Callege St. . .. . .. .Topeka, Kan, 9 D21 Joseph Rv;y Evans ”-]5 L6th Bt .('}x;nt. o 'Kan'
$ BRV  Donald Mansharit, 16 Dwight St....... Naperville, Il 9 BWI, Davla Findley, 165 Logan St. . Nobleartlle, 1d. g p7K Charles E. Armstrong, 535 Golless g0 O Peorfa, 1.
9 BRW James AlMfred McBrien, 304 Edwardville St. -Btaunton, 111. ¢ gwy Elvin E. Mahacek, R. No, 1....... . .Crete, Neb. 9 DZL Normam A. Evans li33 Hodeamont Aro . Bt Louh'\lo.
8 BRX FEmerson Botires, 525 Wesley St......... Wheaton, Ill. g pwN George K. Eaton, 14 N. 15th St. ....Ft. Dodge, Ia, 9DZ‘\( R, Warner, 113 'S Windss Oolorm:lt; Sx;l'l -c;)]°~
§ BRY Robert D. Bell, 620 Lexlogton St........ Newport, Ky. 9 BWO Joseph 4. Westerlund ... ... .. . Cambridge, 111 g o0 wal ° i 56, 25t for . ngs, e
# BRZ Bertha Barr, 427 N. Lott St.......... Gibson Clty, I1l. g RWP Edward J. Posselt, 6038 W. 24th §t. Cicere, 1. ter Anderson, 5 Sthoave..... .. waukee, Wis,
9 BWQ Harry A. Monson, 4519 Virginia Ave. ... .. Chicago, 111, :gg‘; g‘rl::';; ‘;elgﬁ';- l:‘:)xa 633 Sonsunad i”j;'froel:::n'rgf;' :}:
..... r Springs, Kan. 9 BWR George R. James, 1414 S. Vermont 8t.. .. .Bedalia, Mo. . » t o0 , Mo,
: ggﬁ 3&‘;6 éuh;:?s'een’.?l No 2 l.;?lfn.e..?'.).éﬁ:n. Li. SBWS Elmer J Gros, 4528 N. Campbell Ave....Chicago, Il 9DZQ George G. Thomas, 41214 Wash Ave. . . Jows Falis, Ia.
8 BSC William R. Tydeman, 814 Columbus St.. Ottawa, IIl. 9 BWT Clifford Huesgen, 1417 Laurel St........ St. Louls, Mo. 9DZR EMs H. Foutz ................... ... Hudson, Kan.

. Chicago, INI. 9DZS Lee D. Grant, Hy-Don Club, Petty Hill, Vallcy Parls, Mo.

BSD H Kasen, 11247 Eggleston Ave.. ..
s S .. Wilmette, IT. 9DA0 C. W. Boegel, Jr., 1949 E. 1st Ave...Cedar Rapids, Ia. 9 DZT J. M. Maurer, Jr., 405 W. Cleveland. . Spring Valley, Il

9 BSE Adolph Sammuels, 222 Woodbine Ave. .

8 BSF  Henry Roech, 4827 Ellls Ave. ..., .... - -Chleago, Il g pEN . ¢ Thompson, 236 Hillside Ave. ... Dos Molnes, Ta, 9 DZU  James Togols, 524 W. Cleveland St...Spring Valley, INI.
9 BSG Aothony Pacne, 606 8. E. First St. ... . Des Molnes, Ia. g p1,  Herbert Nelson, 537 Elmwood St | -Oak Park, IIl. 9DZV  Francls E. Lelb, 2021 8. 4th St. ... . Springfeld, Il
9 BSH Clarence Stallman, 312B Fast St..... Hutchinson, Kan. g g Gene J. McCully, 1022 . 10ty St ‘0c, Wis. 8 DZW Orville Miller Kimball, 802 Tth Ave......Sterling. T
8 BST Paul Peltaman, 3415 Olve St........ Kansas City, Mo. 9 DPA  Kenneth L. Storch i 37 X9y “Crist: her, I1l. 9 DZX Tvan Hector Basson, 807 Walnut 8t.. . Connersville, Ing,
9BSI Ernest D. Punzer, Main St.... < -LaMollle, Il 9 ppy  Samuel Porwancher 8t} #o. QL 9DZY Paul L. Chamberlain, 7435 Hazel Ave..Maplewood, do.  *
9 BSK George C. Adams ...... e goeeeneias Sebree, Ky. 9 QU Mark C. Spies, 18 5 a0 0L 9 D7z Royal Rledelbavch, 1806 Loeust St .. . Milwaukee, Wis.
9 BSL  Stapler rgr 13:53, 842(;55.4 dIcms sAtvO'.. ...... ﬁ:icr::n“ﬂ: 9 DUX gore ),s'quums, 2ade Wireless Batter .y, 111'1.
n: 9 ams St. .. , Wis, 0 g0,
in the -+, j 409 3ra st. ... 00 Fulton, Ky. 5 pve o all®M ing dealers or shipg Ee 2
direct friZ Taylor St......... Shelbyville, Ind. gpyp y uses and abuses of the stors 1, Neb. SPECIALS
8 1at Bt.. Marshalltown, Ia. 9 DVQ a, Ind.
battery. md st Lincoln, Neb. o ~vy Mlon, 97ZF  Frank M. Ende .......... ... .. . FL. Riley, Kan.

§: e e I . 53, Mo. 92L CJ. Quinn & W.J. Quinn, 425 Sherry St..Neenah, Wis.
KALB EL!LCTR]C CO, 7323 Manchester Ave., St. l.oms, Mo. o1 9 YAM Univ. of South Dakota ....... . . ... Vermillion, §. b,
ons, In. 9 YAN Bradley Polytechnic Inst., Institute Pl. ....Peorta, IN1.
go, . 9 YAO Des Moines Univ,, 2nd & Euelid Aves....Dosg Molnes, Ia.
wd, IIl. 9 YAP 8t. Ambrose College, 800 W. Locust St.. .Davenport, Ia.
g ! e mentlon THE .n, Ill. 9ZAG E. St Louis Councll Boy Scouts of Amerlea,
WP agE to acastee et = oc, "Wis. 203 Bexton Bldg., E. St. Louls, Mo,
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Manufacturers:
Put your problems up
to us. We can help
you reduce your costs. |

£ Insulahon ,'

When the air is packed with music
And the DX test is going strong
| There’s a heap of comfort just in knowing
b 'hat things simply can’t go wrong.
F‘ You’re hooked up right and proper

' i And your set is at its best
' | Ins’lated with BAKELITE-DILECTO
I That has met your every test.
{ So fire up the corn-coband takea-hold your key
| Goafterthat DX recordand sendacrossthe sea.

I (with apologies to Velvet Joe)

 When There's a real Job of long |
distance work fo be done

BAKELITE -DILECTO

THE INSULATION THAT PERFORMS THE PROMISE

Wil help you do it perfectly

Insist on the genuine BAKELITE-DILECTO. There is only one.
1 Made in sheets, rods, tubes and special shapes.

OUR OTI{ER Continental Bal\elitv“ ’ Comes in CONI-I-E
PRODUCTS Vulcanized Fibre j tul fro




TO RADIO DEALERS

:
4 I

. « . ‘ “ 0 3w ' Supply will catch up with demand within
Abouf the SC&ICltY Of GOOdS the next few months—but you want goods now as well as in the

future; therefore deal with a jobber whose business is to supply

W hat Are The | 50 First, the demand exceeds the sup- dealers only. Ludwig Hommel & Co., looks to the dealer for
ply—manufacturers are constantly increasing their production its orders. Its interest lies in giving to the dealer the service

but demand has been increasing even faster. and goods that will help him in his business. Ludwig Hommel

Second, the situation is not being helped by most jobbers, due to & Co., is not a retailer—it is one of the largest jobbers of radio :
the fact that they are also retailing, which of necessity causes supplies in the country, distnibutes the products of the bedl idno- i
them to withhold goods in order to meet their own consumer facturers (see list below), and even under present conditions is

demand. ready to supply most of the dealers’ needs promptly.

- P ——————— - et
r |

] Distributors for: .
.
Radio Corp. of Am. Acme k A
|  General Electric Signal ‘t
' Westinghouse Rhamstine .l
{I Murdock Kellogg |
| Fada Holtzer-Cabot | r
| Remler Connecticut ~—
| Frost Burgess )
‘l Brandes Hipco 1
| Pacent Homcharger !
General Radio Brach
o Radio Service Chelsea |
RADIO CORPORATION MAGNETIC De Forest Arkay |
MODUéA'\i;?llSTi\JI:Il;L-d:;iphouc se‘;I out tt;t Baldwin Clapp-Eastham |
your C. . se y adding one Magnetic
Modulator and a Microphone. S$9.30, $12.00 and other leading manufacturers.
and $17.00 List. = — s
TELEPHONES 1
Murdock 56—2000 ohms .. $ 5.00 List
* 56—3000 . .00
Frost 2000 - - . 5.00
< 3000 “ 890
Connecticut—2000 AL $.00
< —3000 * .l 7.00
Brandes wSuperior .. : 8.00 *
& NRVY offe:a.m.g- o i 3 14,00 ¢
Kellogg ? 3 3 10.25
Baldwin lvpe C ..y Nnd . lghe 0> Y LOUDSPEAKBR HORN—Make your own
. '.l‘ pe E ...... et 'i“"" Loudspeitker at nominal cost. Use one of
Holtzer Cnbzre h '''''''''''''''''''' - l:‘():('b - the phomes of your head set or a siugle
TESTED CRY S'I‘\Li Espatih 1 vl ec@ibnendh phone. Price within the reach of all. $3.00
for phone reception, Every crystal enrefully List. 4
tested and gnaranteed ROUSItl\e $£0.25% List. ¢
A Personal Word
Ludwig ilommmel & Co., is an institn-
tion built to endure on the principles
olf fair pruiea;i ;)uuht.y. and service—
PESTIN ’ the snme principies on which I founded
WESTINGHOUSE VOCAROLA—The best the organization and ou which I have i
Loudspeaker on the market. Why pay a l;ullt for th; p.l;t }6 3tiars Every or- L
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